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GASOLINE BLENDER 


VENTURIS 


GASOLINE BLENDING 
BUILDING 


CONTROL PANELS 


DYE & INHIBITOR 
/ BUILDING 


‘TEL BLENDER 
BUILDING 


CONTROL PANELS 


®oProportioneers, Inc.°o new differential control 
method continuously blends base stocks and 
adds inhibitors, dyes and TEL to produce regular 
and premium gasolines on a direct “tank to 
tanker” basis without intermediate storage. 

This exclusive differential control system, field 
proven in many successful installations, inte- 
grates flows of base stocks to produce a product 
of uniform characteristic regardless of variations 
in line pressures or flows. The °oProportioneers%o 
method makes the blending process continuous 


Write to °sPROPORTIONEERS, INC.. 


‘presentatives in principa 


» United States 


TO LOADING 


and automatic assuring high accuracy in the 
blending of components and strict adherence to 
formula in proportioning even minute quantities 
of additives. Auxiliary tanks, piping, circulation 
pumps and mixing equipment are eliminated — 
with a resultant saving in floor space, power and 
equipment costs. The %Proportioneers®. system 
offers new speed, flexibility and economy in the 
production of blends, improving the product and 
the competitive position of the producer. Ask for 
recommendations and descriptive literature. 


112 Harris Ave., Providence 1, R. I. 


Canada, Mexico and other foreign countries. 


AS, +) 
~ 4 
/ 
a 
K\ 
! — 
tT ] 
TO TANKER 
wHare 
Technical service citics of 


for Refining, Naturel Gasoline and Petro- 
Engimeering, Operation and Monagement 


Ray L. Duptey, Publisher 
A. L. Burns, General Manager 


EDITORIAL STAFF 
Da. Joun J. McKerta, Editorial Director 
Rosert J. Editor, 

Operations and Maintenance 
Georce B. Gunes, Editor, 

Process and Construction 
Au Reese, Editor, Special Assignments 
W. Economies Editor 
Rosert FE. Spann, Eastern and Foreign Editor 
Gitsert M. Witson, Western Editor 
Dr. FE. Dr. H. B. Coats and 
Dr. Heinz Heinemann, Department Editors 
Mary FE. Zener, Librarian 


Sinas B, Racspace, Managing Editor 
Davin G. Wittts, Editorial Assistant 


Specialized Oil Publications of 

THE GULF PUBLISHING COMPANY 

Box 2608, Houston (1), Texas 

PETROL EU Aen — and The REFINERY CATALOG 
ot en @-natur al gasoline-petrochemical industry 

WORLD on, (formerly The Oil Weekly) 

and The COMPOSITE CATALOG 
for the drilling-producing-pipe line industry 


Tom W. Netson, Advertising Manager 


Advertising Representatives 
NELSON es GENE HART, 250 Park Ave 
New Yo 17, N. ¥ 
H.G FITZPATRICK MARTIN HALLOKAN, 
332 S. Michigan Ave., Chicago 4, lil 
J. W, CURTS, W. W. 
Huntington Park, Calif 
BILL WESTFALL, 1010 Euclid Ave., Cleveland 15, Ob 
BILL ATCHESON, Hunt Bldg., Tulsa 3, Okla 
CHARLES WYATT, CLAIR BRYAN, JR 
1301 Buffalo Drive, Houston 6, Texas 
D. S. CRAIG, Mer. Advertising Service Dept 


Circulation Department 
R. M. pe Somure, Manager 
Box 2608, Houston, Texas 


Single copies 30 cents (exe - 2 special issues) for UL S 
and Canada; $1 tor all other countrie Subscription 
rates--U. S. ar Car $2 a year America and 
werseas $5 a r published on 
the 12th of every month, entered as second class matter 
June 16, 1923, at the post office at Houston, Texas 


under act March 3, 1879. Advertising rates 
m. Copyright 1953 by The 


on applica 
Gulf Publishing Compan, 


Petroleum Refiner Is Indexed by Industrial 
Arts Index, Chemical Abstracts and by Engi- 
neering Index, Inc. Microfilm copies avail- 
able through University Microfilms, Ann 
Arbor, Mich 


Volume 32, No. 1 


What's Ahead in 


Peter W. Sherwood 


W. D. Thomas 


Thermal Insulation For Industrial Requirements, Part IX _. 


Ray Thomas 


LPG Sales Register Modest Advance in 1952. . 
George R. Benz and P. W. Tucker 


Producing Monoalkylated Benzenes.... 


Chemical Addition Agents For Lubricating Oil... 


Enthalpies of Petroleum Fractions................ 
Carol R. Bauer and John F. Middleton 


Two Erection Practices Speed Refinery Completion _.. 


Alan McCone 


The Engineer And the Art of Persuasion. . Cree hae 


Arthur Anson 


Simplifying Data Correlations by Nomographs. . . 


George E. Mapstone 


Piping Across a River the Quick Way... 
Tooling For Refinery Maintenance __. 


H. S. Selindh 


How Flanges Work And Why They Leak . 


Robert G. Blick 


Dehydration of Natural Gas And Light Hydrocarbon re 


John M. Campbell and Lawton L. Laurence 
More Efficient Use of Engineers Needed as Shortage Continues. 


Mass Transfer Data For Furfural Extraction _. 


Leo Garwin and Ernest C. Barber 


Froth And Foam—the Bases For Tower Sizing . 


Frederick A. Zenz 
DEPARTMENTS 

Quick Look 2-3. What's New in Equipment 
Letters 53 New Equipment Literature 
Look Box 59 What's Happening in the Industry 
Who's Building 71 + Who's Meeting 
Construction Box Score 76 Science and Technology 
Hew To De It 198 Comsited hy Drs. Hl. Leslie 
Meet Our Authors 156 New U.S. Patents Affecting 
What's New in Manufacturers’ What Suppliers Are Doing 

Literature Insert 160-161 Index to Advertisers. 


143 


149 


171 


TURN the page 


at this MONTH’S CONTENTS 


Special 
ico 
| 07 
........186 
116 
119 
138 
Cecil W. Smith 
150 
161 
172 
192 
236 
246 
4 


A Quick Look at 


What's Ahead in '53? return to the basic 
principles of American life is a major problem con- 
fronting the oil industry and the nation during 1953 
This is the opinion of executives participating in 
PerroLeomM Reriner’s second annual symposium on 
major problems likely to confront the oil indastry dur- 
ing the new year. The executives are also concerned over 
the changing yield pattern, which is bringing heavier 
demand for the newer products, Other problems may be 
the availability of technical manpower and_ certain 
materials; production of sufficient motor gasoline on 
the Pacific Coast; and the effect of increased foreign 
production on the global balance between supply and 


demand. This thought-provoking symposium deserves 


the sober attention of everyone in the industry. Page 63. 


LPG Sales Register Modest Advance in 1952 __. 
Increased production, storage, transportation and sales 
of LPG during 1953 is fairly certain, though gains will 
depend on the weather. The weather's influence was felt 
last year, when sales went up only 6.7 percent in con- 
trast with annual gains of 25 to 50 percent in recent 
years. The U.S. as a whole experienced a very mild 
vear, with above normal temperatures prevailing dur- 
ing late 1951 and early 1952. LPG sales during 1952 
are estimated to have been 4110 million gallons above 


the 1951 volume. Page 66. 


Producing Monoalkylated Benzenes . . . Since the 
petroleum industry is moving strongly into the field of 
monoalkylated benzenes, the methods for producing 
these petrochemicals is of major importance. Fully 
one-half of all the benzene produced in the U. S. during 
1952 was monoalkylated as the first step in its chemical 


utilization. In almost every instance, the alkylating 
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agent is directly derived from petroleum sources; and 
to a rapidly increasing extent. the aromatic nucleus 
itself is a product of petroleum processing. This article 
sets forth the methods used for producing monoalky- 
lated henzenes from ethyl benzene to keryl benzene. 
From an economic point of view, ethylation of benzene 


is the single most important reaction, Page 97. 


Chemical Addition Agents for Lubricants 

Engineers and executives will find in this article a cleat 
explanation of what lube oil additives are, and how 
and why they are used, Bewilderingly fast progress has 
been made in the utilization of these additives to 
minimize engine deposits and metal deterioration. In 
fact. so much progress has been made that the average 


refiner has not had time to digest it all. Page 103. 


Thermal Insulation for Industrial Requirements 

. Calculation of the correct thickness of insulation 
for many applications can be expedited through use of 
the formulae and tables offered in Part IX of this series. 
Several examples are presented as an aid in demonstrat- 
ing the use of the equations. This popular series. which 
has elicited a high volume of mail comments and re- 
print requests, is offering to the process engineer, de- 
signer and maintenance man a complete roundup of 
data on the selection, design and application of insula- 


tion. Page 107. 


Enthalpies of Petroleum Fractions . . Keserve a 
place in your permanent files for these data on the 
properties of pure hydrocarbons and petroleum frac- 
tions. Here is important information on the latent heats 
of vaporization and specific heats of petroleum liquids. 


The enthalpies of the petroleum fractions and pure 
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hydrocarbons are correlated as functions of temperature. 
pressure. API gravity, and characterization factor in a 
highly convenient form. In addition, recent experimental 
data are used to develop the correlation and to extend 
API 


the ranges of the gravities and characterization 


factors. Page 111. 


The Engineer and the Art of Persuasion .. . Thc 
successful engineer is one who can handle people and 
ideas as proficiently as he deals with things material 
and mechanical. The engineer who contents himself 
with the clerical role of preparing facts and figures is 
overlooking his most powerful tool—the forces of 
reason. It is not enough to work out the details of a 
project or to bring about understanding of that project. 
It is also vital to convince others of the plan’s worth by 
forceful reasoning. Here is an inspiring article which 
learn to 


aims to convince engineers that they must 


persuade and influence people. Page 116. 


Simplifying Data Correlations by Nomographs 
... Published for the first time is this method of han- 
dling data obtained as a family of curves. This nome 
vraphie technique has the advantage of determining 
whether there is a relationship, between a set of ex- 
perimentally determined lines. The process and research 
engineers’ valuable time will be profitably conserved 
by use of this unusual technique. Page 119. 
Tooling for Refinery Maintenance Maximum 
maintenance efficieney is dependent on maximum use 
of the man, the unit and the refinery. The author, an 
expert at appraising refinery and petrochemical facili- 
ties, talks directly to every executive and supervisor 
charged with the planning and execution of mainte- 
nance. Critical factors in the field are pinpointed with 
meaty examples of what can be done by proper plan- 
ning. The man can be tooled to top efficiency with the 
help of power tools. On a power cost basis. machines 
beat men by 6000 to 1. It takes $300 worth of man- 
labor to do the same work accomplished by a nickel’s 
worth of power. Similarly, the unit can be tooled to top 
efficiency by intelligent planning in the design stage. 
Should maintenance facilities be built in or erected for 
each turnaround on a temporary basis? By careful 
designing one company achieved a stream efficiency of 
96 percent. An example of tooling the refinery to 
efficiency is a centralized shop which saves dollars. 
With this article and this issue PeTrorecm Reiner will 
begin a program of increased emphasis on maintenance. 
which engages more than 50 percent of refinery em- 


ployes and requires an expenditure of more than $750.- 


A Gulf Publishing Company Publication 


000 daily for supplies. Mark this series as required 


‘ 
reading for all maintenance men. Page 125. 


How Flanges Work and Why They Leak [hic 
leaky flange problem can be beaten. Here is a clear and 
helpful analysis of a constant source of trouble to the 
refinery engineer, The author reviews some of the more 
important factors in joint design, compares recent test 
data with the formulae published in his Perroeum 
REFINER series in 1950, and gives more recent formulae 


for the design of flanges with wide gaskets. Page 129. 


Dehydration of Natural Gas and Light Hydro- 
carbon Liquids . . 


through low-temperature separation with an absorption. 


. Increased profits can be realized 


or compression-ty pe refrigeration plant. Although de- 


signed primarily to recover natural gasoline liquids, 


mechanical refrigeration insures automatic and eflective 
dehydration, giving a healthy boost to the equipment 
payout. The authors present a factual analysis of the 
economies and operation of low-temperature separation, 
with evidence to prove that stock tank recoveries may 
he increased up to 30 percent over single-stage separa 
tion. Page 

Mass Transfer Data for Furfural Extraction... 
proved design and operation of new extraction towers 
can be achieved through use of these data, which con- 
tribute substantially to the secant literature on counter- 
current furfural extraction in’ packed columns. Since 
the mid-1930's. when furfural units were first installed, 
the capacity for treating lubricating oils by this method 
has inereased to more than 100,000 barrels per day. 
Yet despite this rapid development, few fundamental 
data on the furfural oil system have been published. In 
this article the authors present the results of a study 
of countercurrent extraction in a packed column for the 
system. The height equivalent to a theoretical stage was 
found to be constant at about 1.1 feet. independent of 


flow rate. Page 144, 


Froth and Foam—The Bases for Tower Sizing 

Here is a fundamental method for determining 
tray diameter and spacing. For the past two decades, 
the allowable superficial vapor velocity concept has 
been accepted as the criterion for determining tray 
diameters. Recently, however, more attention has been 
directed to the actual physical phenomena of vapor- 
liquid interaction at the bubble cap. These studies have 
indicated the relationship between tray construction 


details and the capacity-spacing identies. Page 150. 
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BRISTOL DYNAMASTER With round (above) and strip 
(right) charts feature identical components and 


BRISTOL ELECTRONIC 


DYNAMASTER POTENTIOMETERS 
feature Continuous Standardization! 


advantage 1: 


No dry cells to fuss with... 


thanks to Bristol’s constant voltage source, which is 
continuously compared with the voltage of a stand- 


advantage 2: 
Continuous operation... 


advantage 3: 
No standardizing mechanism 


ard cell. 


no interruptions for standardization. 


No wonder the Dynamaster is the finest- 
performing potentiometer on the market! 


units, except for the chart drive. 


Bristol Electronic Dynamaster 
Potentiometers for every use! 
Recorders—single and multiple records and two 
contimious ink records; 
Electric Controllers — on-off and all types of 
proportioning control; 


Air-Operated Controllers —on-off, proportional 
(0 to 30% and 0 to 100%), reset, derivative, and 


reset plus derivative control actions. 


Write for free Catalog P1245 to The Bristol Company, 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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111 Bristol Road, Waterbury 20, Conn. 
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| 
PROCESS CENTRIFUGALS 
with built-in mechanical seal 


an addition fo the line of Wilson-Snyder Pumps! 


ype ESC horizontal, single-stage centerline supported 

centrifugal pumps with vertically-split case are 
heavy-duty pumps specifically designed for a mechani- 
cal seal. They have a spacer-type coupling and sloping- 
top drain base plate. At minimum cost, they provide 
rugged, dependable, and fool-proof construction for 
continuous and efficient operation. 


1. Built-in balanced mechanical 
seal eliminates gland, packing, 
sleeve, and set screws. Only one 
seal size is used for all pump 
sizes. 


2. Short overhang of impellerre- 
duces shaft deflection, vibration, 
and length of pump. 


3. Large streamlined impeller 
eye results in low NPSH require- 
ments. 


4, Ports ore highly interchange- 


@ 15 to 1200 GPM Capacity 
© 40 to 470 Feet Head 

® Subzero to 250° Fahrenheit 
© 15 to 750 p.s.i. Discharge 
®@ 2 to 100 Horsepower 


FOR FULL INFORMATION . . . or quotations on Wilson- 
Snyder Process Pumps, contact “Oilwell’s” Refinery 
Specialist at Area Office points shown below, or Wilson- 
Snyder Works, Braddock, Pennsylvania 


able between all sizes, minimiz- 
ing inventory. 
5. Wearing parts can be reploced Oil WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Office—DALLAS, TEXAS Area Offices —~ CALGARY, CANADA 
Expert Office— CASPER, WYOMING .. . COLUMBUS, 0. 
bracket design assure true align- 36 ROCKEFELLER PLAZA DALLAS, TEXAS . . . HOUSTON, TEXAS 
ment and smooth operation. WEW YORK 20, W. Y. TULSA, ORLA. ...LOS ANGELES, CALIF. 
7. Wear rings on both sides of 
impeller minimize thrust and 
stuffing box pressure. 

Branches Serving All Oil Fields 
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Want the one tube steel for your job that 
gives the best life/cost ratio? Ask the experts! 


T'S very likely that several of the high tem- 


perature steels listed below are adaptable 
to your particular conditions of heat, pressure, 
oxidation and corrosion. But one and only 


one will give you the best life to cost ratio 


‘To find that one steel, ask the experts! Ask the 
metallurgists of The Timken Roller Bearing 
Company. They're recognized authorities on 
high temperature steels. They're backed by 20 
years’ experience and research in the high 
temperature steel field. They'll help you choose 
the one best steel for your application from 
one of the 24 different analyses at their dis- 
posal. And you'll be assured of uniform quality 
in every tube because the Timken Company 
rigidly controls the quality of the steel from 


melt shop through final inspection. 


The Timken Company's RSQ— Research, 
Supply, Quality —can solve your tube prob- 
lems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, 


Canton 6, Ohio. Cable address: “TIMROSCO”. 


This month the Timken 


Company reports on DM-2 STEEL 


30% Mo. steel. Has 


or 0. 
a substitute f hat better corrosion 


mew 
greater creep strength and 
king furnace tubes, high 
sruuperhester tubing and high temper 
su 


Suggested as 


use in 
tubing, 
steam ne service 
FOR HIGH 1613-3 

= Sicromo 2 25-20 

Cones Sicromo 2% 25-12 
Carbon- Mo. Cro Mo. Sicromo 35-15" 
DM-2 Sicromo 9 
Silmo Mo 18-8 Stainless 16-25-6 
4-6 ach 

aah ABTS ble as seamless tubing at the P Photo above shows a vacuum fusion apparatus used to determine 
*Not available gases in steel. It's just one of the many phases of research on high 
temperature steel carried on by the Timken Company. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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By inttelling Powell Valve: in all your 
lines; you can minimize mointenance 
“dowe time,” eliminate the confusion and 
waste facurred in stocking spare valves 
2453-G. and parts of difforent makes, and avoid 
the costly results: of misapplication, 
dimensions conform ta using. valves in services for which they” 
J BPS Not specifically adapted, 
The Wm. Powell Co. 
Cincinnati 22, Ohio 
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Check These Ranges and Performance Facts! 


PERFORMANCE DATA 


In a typical application, the LAN Infrared Gas Analyzer 
is used to measure CO>s in nitrogen. Here are the re- 
sults obtained over the extremely narrow range of 0 to 
CO 


Stability CO 

Sensitivity CO 

Readability Within 0.001% CO 
RANGES 


The L&N Infrared Gas Analyzer can be calibrated for 
many different gis compounds and ranges. For purposes 
of illustration, however, the table below lists only the 
ranges available for the measurement of SO., CH,, CO, 
or CO in nitrogen 


RANGES 
GAS Beginning at Zero Where Range Sterts 
Minimum | Maximum Above Zero 
SO 0 to 0.08% Oto 10% Span of at least 10% 
CHy | OW O18% Oto 10% | between 10% and S0% 
co Oto O.OR% Oto 5% | Span of at least 15¢ 
co 010 0.2% Oto RG between and 50% 


LEEOS & NORTHRUP 
4923 Stenton Ave., Phila. 44, Pa 


([) Please send your data and specification sheets 
tor the new LAN Infrared Gas Analyzer 


| 1 1 understand you have a pictorial demonstrator 
| which shows clearly how the LAN Analyzer works 
| and how it can be used for many different measure 


ments. | would like to see this presentation 


Name 


Tithe 


Dept 


Company 


Address 


Measures one gas compound in a plant stream mixture! 


e@ Here's the L&N Infrared Gas Analyzer . . . perfected after five years of 
exacting tests in chemical and petroleum plants across America. Now, a 
selected gas compound can be measured by means of a continuous analyzer 
that is really stable, flexible and fast. Here's permanent 7-day stability. Here's 
the flexibility of a range-changing dial. Here's a measuring speed of only a 
few seconds. 

This new L&N Infrared Gas Analyzer also provides high measuring dis- 
crimination. It is so designed that it measures radiation absorbed only by the 
selected gas compound. Here's how! Compounds in the continuously-flowing 
gas stream absorb portions of radiation passing through a sample cell. The 
radiation absorbed by the background gases either cancels out automati- 
cally or is blanketed by a filter cell, eliminating the effect of any interfering 
compounds. The L&N Analyzer then compares the remaining radiation 
against a radiation “reference.” The difference represents only the absorption 
of the selected gas compound. A differential thermopile . . . possibly the most 
accurate type of radiation detector . . . produces a proportiona. emf. An 
extremely sensitive Speedomax records the “ concentration of the compound. 

Here’s why measurements are so stable! Voltage at the infrared source 
is regulated within 0.1% to assure a constant amount of transmitted radiation. 
Only one beam of radiation passes through the sample cell to minimize dis- 
persion. Cells containing sensitizing gases are permanentiy sealed against 
leakage. Furthermore, the d-c thermopile provides inherently high stability. 

Then, consider the flexibility of the L&N Analyzer! A turn of a dial is 
all that’s needed to change ranges. One design of analyzer cell column handles 
all measurements. This design permits various lengths of cells to be used for 
maximum sensitivity. It's only necessary to slide a bracket and insert the 
desired sample or filter cell. The L&N equipment also offers flexibility of 
choice. It can be supplied calibrated or uncalibrated . . . for single or mul- 
uple-point recording . . . for electric or pneumatic control . . . with ex- 
plosion-resistant or standard housings . . . with automatic or manual gas 
Standardization 

Real measuring speed is still another feature! The thermopile responds 
immediately to all concentration changes. As a result, the L&N Analyzer 
first shows a change in only 3 seconds . . . records 90% of the change in 
10 seconds. 

The L&N Infrared Gas Analyzer is ready to go to work at your plant 
now. Send the coupon today for the kind of information you want. 


LEEDS x NORTHRUP 


instruments | automatic controls furnaces 


Petroleum Refiner 


<_ 
e 
if 
THA. 
| 
J 
q 
> 
a 
| 
| 
| 
| 
| 
= | 
32, No. 1 


25390 


They call it 


“THE LEAK-PROOF FLEET’> 
It’s equipped with Rockwood Ball Valves 


Carrying bottle gas in bulk over city streets is ticklish business. 

But this large Transport Company made one decision and stopped a 

thousand worries. They equipped the fleet throughout with Rockwood Ball 

Valves. Not even the bumps of rough pavements or the jolts of quick stops and Rockwood Ball Valves handling “bottled gas” 
g are operated every two minutes during the day. 

starts unseat these close-fitting valves. Tight seal makes them real production boosters 

Best part of it is, Rockwood Valves stay leak-proof. They resist wear, yet eases 
retain the quick-oper.ing and closing features. They require no maintenance. 


Get complete details on this great new advance- 


WHAT You WANT °o 6 ROCKWOOD HAS ment in valve engineering. Send for booklet. 


Ful, Round Flow, with no change in shape or 
volume of the fluid and no turbulence. Distributors in all principal cities 
Minimum friction loss. 


Quick Operation in opening and closing 


means faster loading and unloading. \ emg 


ROCKWOOD SPRINKLER 
COMPANY 


102 HARLOW 
WORCESTER 5, MASS. = 
Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


Long Life, because made to resist abrasion 
and wear. 


low Maintenance because engineered to 
stand up under an anticipated daily 
grind. 


Tested by Underwriters’ Laboratories, Ine. 


Name...... 


ROCKWOOD FULL-FLOW BALL VALVES Company ; 
THE FLOW 1S AS ROUND AS THE PIPE ITSELF 


Zone 
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WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, Onc of 14 Worthington compressors used for 


— 


various services at the Girard Point, Pa., station of the Gulf Oil Company. 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs 

Worthington Five-Step Variable Capacity 
Control solves this problem 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages 

Economy of power —the air required at 
any moment determines the power used 

Simplicity— inlet valves and unloading 
mechanism form one individual element, 


easily accessible. 

Low operating temperatures —a cooler cy|- 
inder insures improved lubrication and low 
oil consumpuon. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 
pressor Division, Buffalo, New York. 

"Reg. U. S. Put. OF 


A GLANCE AT THE INDICATOR PANEL of the 
Worthington five-step governor shows 
operating capacity at any moment. 


WORTHINGTON 


No Other Compressor Will Outperform a Worthington 


Compressors 


Retfiner 


K.2.13 


“MS “Ss 
q 
| 
v0 CONTROL VALVE 
BALANCED AAGLE PORTABLE RADIAL GAS ENGINE 
COMPRESSORS 


Prepared for Industry by Worthington Pump and Machinery Corporation 
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A Plan That Gets the Most 
out of Centrifugal Pumps 


Easy-To-Install Maintenance 
Program Means Better Performance, 
Longer Life 


You can't get maximum production 
when your equipment’s operation is 
constantly interrupted due to break- 
downs. Moreover, today’s equipment 
shortages make it increasingly more im- 
portant that you get all the life you can 
out of your present machines. 


We'd like to suggest a maintenance 
plan that will help you get the most out 
of one of your most vital pieces of equip- 
ment —centrifugal pumps. 


Keep Informative Records 


If you haven't already done so, it’s a 
good idea to begin your maintenance 
plan by setting up a card index fiie so 
that you can catalogue each pump in 
your plant. Each card should contain 
the following information: plant pump 
number, size, manufacturer's name and 
style, serial number, date installed, and 
any other data which will help you to 
rapidly locate repair parts lists and 
manufacturer's parts numbers. 

The rest of the card can be divided 
into a number of columns: Repair Date, 
Part Affected, Remarks, and Cost. A 
typical card is shown here. 


CENTRIFUGAL 


The World's Broadest Line Assures You the Right Pump for Every Job 7 


Gulf Publishing | 


PUMP MAINTENANCE CARD | 
PUMP NO. MANUFACTURER 

sit MFGR'S ADDRESS 
___DATE INSTALLED____ SERIAL NO. 
MFGR'S STYLE 
DATE PART REMARKS cost 


If you're careful to enter every main- 
tenance or repair operation on the prop- 
er card, it won't be long before each 
card indicates a particular pattern of 
maintenance. 


Set Up A Maintenance Schedule 


Once this pattern is established for 
all the cards, you can set up a schedule 
of maintenance points for such items as: 
packing, greasing or oiling, painting, 
gasket replacement, and bearing exami- 


ompany Publications 
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nation. You may find, for example, that 
a unit or group requires packing main- 
tenance about once every three months, 
and greasing once every four to six 
months, etc. 

Your next step is to arrange a plant 
schedule so that a particular pump may 
be shut down for maintenance at or be- 
fore these times. Thus you make it 
possible to do the maintenance work 
under proper and unhurried conditions 
to assure maximum conformity of pro- 
duction consistent with long pump life. 
In addition, examination of the card 
catalogue will guide operating and main- 
tenance personnel as to quantity of re- 
pair parts they should keep on hand. 


Make Periodic Inspections 
Externally 


It is considered inadvisable to open 
pumps for inspection 

Rather, recent practice is to let pumps 
stay on the line until such time as ex- 
ternal symptoms indicate overhaul may 
be required. These symptoms involve 
either a reduction in effective capacity 
because of wear at the internal clear- 
ance points or mechanical difficulties, 
such as vibration or noisy operation 


Parts requiring most frequent re- 
place ment in centrifugal pumps are 
wearing rings, shaft sleeves, packing 
and bearings. 

The most important maintenance 
point on process pumping equipment is 
the stuffing box. It must be kept clean, 
cool, and lubricated —but packing is the 
crucial operation. A good packing meth- 
od will be discussed in a later edition of 
Pointers on Pumps 

Don't forget the frames, base plates, 
and supporting parts of your pumps 
Good housekeeping often makes it easier 
to do a good overall maintenance job! 


Can We Help You? 


Worthington makes more tandar 
pumps than ny other mantitacture 
Don't buy a “spectal” (Cat higher 
price) without checking to see if Wor 
thington makes it standard 

If you do need a special, remember 
Worthington’s modern engineering 
cilities, backed by the longest at 
broadest sperience m the field. Cor 
tact our nearest District Office or write 
to Worthington Corporation, Centrif 
sal Pump Diviston, Harrison, N. J 


Centrifugal Pumps 


POINTERS ON PUMPS 
. 
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MARSHALLTOWN, 


© Above —Factory No. 1. Over 220,000 sq. ft. of 
floor space. The industry's most modern plant. Here 
the world’s largest production of pressure and liquid 
level control equipment is made possible by Fisher's 
unequalled research, design, engineering, testing 
and manutacturing facilities 


® Below —Factory No. 2. Ove: 50,000 sq. ft. of floor 
space. A major unit in Fisher's continuing expansion 
program of increased facilities and production. 


FACTORIES...AND FIELD STOCKS | 
We 
* 
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SERVICE 
DIRECTORY 


ASSURE YOU DELIVERY 


Rittelimeyer & Co., Inc. 
AMARIL 
Vinson Supply Company 
BALTIMORE 
Rhodes Controls Co. 


Jos. W. Eshelman & Co., Inc. 
BISMARCK 
Lignite Combustion Engineering Corp. 
* BOSTON 
Wickersham, Petty & Co. 


AE. Ehrke & Co. 

Pulfer-Sweiven Co. 

* Daas 

Vinson Supply Co. 


Joy & Cox, inc. 


DuBois Webb Co 


Barber Engineering & Supply Co. 


Co 
HOUSTON 
Putter Sweiven Co 
INDIANAPOLIS 
Acme Engineering Agency 
x 


You are always close to a source of supply of Fisher control valves, gas 


regulators, liquid level controllers and pressure regulators. ng = ny 


Whether your problem is one of existing equipment—or an entirely Lousvais 


new control application —the Fisher country-wide network of 


19 strategically located field stocks and 51 representatives—with over -- 
200 Fisher Service Engineers —offers you immediate and conventent On, 
MINNEAPOLIS 
service on all your control requirements. Bell & Eiss Inc 
* MONTREAL 


C. W. Lechapelle, id. 


A few typical Fisher Warehouse Stocks of new equipment and ~ 
NARBERTH, PA. 
replacement parts are shown below Clifford & Co. 


NASHVILLE 
FISHER GOVERNOR COMPANY + MARSHALLTOWN, IOWA 


Johnson and Scott 
LEVEL 


Ww . LEADER IN RESEARCH FOR BETTER PR nF AN LIQ 


* ODESSA, TEXAS 
Vinson Supply Co 
x 


W. K Cone Company 


W. A. Stoeltzing 
* one 


Richard H. Brown & Co. 


Kidd & Co 
SALT LAKE 
Wilhoms, & Wilde 
ROCHESTER, N.Y 
Ralph Schwors 
* SAN FRANCISCO 
George Friederich & Co. 
SAN JUAN 
F. A Ortiz & Co. 
SEATTLE 
Borret! & Yost 
* SHREVEPORT 
John 1. Carter Co, 
SNYDER, TEXAS 
Vinson Supply Co 
$T. Louls 
Hale & Co 
* TORONTO 
George W. Beecroft & Co, iid. 
* TULSA 
Vinson Supply Co 
* WICHITA 
The Sullivan Mears Co 


* Indicates Freid Stocks 
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BUFFALO 
W. J. Sommers Co. 
* CALGARY 
Borber Engineering & Supply Co. ; 
CHARLOTTE 
Robert E. Mason & Co i 
CHICAGO 
General Meters & Controls Co. ; 
CINCINNATI 
Harry T. Porter Co. ‘ 
* CLEVELAND 
? or 
EDMONTON 
* LOS ANGELES 
4 
Allan K. Cook Co at 
R Stover Co 
Malcolm W. Black ond Co., Inc. 
OKLAHOMA CITY 
Vinson Supply Co 
PITTSBURGH 
Sweiven Co. | Supply Co. 4 
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Sarco self-oper 


oted Temperature 
type 


Regulator 
T&-21, tempero 


tures to 300 F., 


sizes to 8” 


Sarco pilot-operated 
Temperature Regulator 
type 2430, for dead- 
end service 


Sarco type MB Water 
Blender mixes cold 
water with hot ond 
automatically delivers 
blended water at the 
desired constant tem 
perature, up to 200° F 
Catalog 800. 


xPANSION 
TANK 


HOT waTER 
GENERATOR 


L 


ONDE NSATE 


A —TR-21 Sarco Temperatur 
B —No. 2430 Sarco Tempero 
C —TR-19 Sarco Temperature 
D —Sarco Float-Thermostatic Trop 


ne 


e Regulator 
ture Regulator 
Regulator 


CYRCUL ATING 
PUMP 


HOT waTER 
CONVERTER 


E —Sarco Strainer 

F —Sarco Sight Gloss 

G —Sarco Inverted Bucket Trap 
H —Sarco Dial Thermometer 

J —Sarco Water Blender 


Sketch illustrates ap 


plication of Sarco special 


DEPENDABLE water heater control 


5 POINTS TO CHECK! 


For hot water always at the 


desired temperature—never too hot or too cold—without attention, 


insist on SARCO Temperature Regulators and Water Blenders 


1, Trouble-free design —at the right are a few of the many 
Sarco temperature regulator installations which give 
years of maintenance-free operation. 


2. Self-operated and self-contained — do not depend upon 
outside sources of power, such as compressed air, elec- 
tricity or water. 


3. Full modulating action — valve operated by thermostatic 
system filled with oil — which expands uniformly with 
temperature. NO dependence upon critical vaporizing 
temperatures of volatile fluids. 

4, Wide range of adjustment above and below factory set- 
ting. Your choice is not limited to “standard ranges.” 


. No troublesome stuffing boxes —Sarco packless seals used 


for valve stems. NO leaking, sticking, or repacking. 


Before you buy... compare with SARCO 


Write for Catalog 600-14 for full information on various 
types of Sarco Temperature Regulators and Water Blenders. 
Ask for a questionnaire on which you can report your exact 
requirements. Sarco Company, Inc., Empire State Bldg., 
New York 1, N.Y. Branches in principal cities. Sarco Canada 
Ltd., Toronto 8, Ontario. 


a@ sarco temperature control for every job 


ties on domestic hot water 
oil heater and converter 


storage tank, fuel 
for space heating. 


Sarco type 2430 tempero 
ture regulator on instante- 
neous water heater sup 
plying water at vorious 
constant temperatures to 
experimental extruding 
machines at Western Elec 
tric Company's vast wire 
and cable plant at Point 
Breeze, Md. In use since 
1948 


2%” Sarco Water Blender 
type MB os installed some 
years ago in the dormito 
ries of University of Mich 
'gan to reduce washroom 
and shower water temper. 
atures from 180°F., to o 
constant 120°F 


— 
' 
| 
| | 
' 
— 
WATER HOT waTER SUPPLY 
120° “OT HEATING 
Cw 
SUPPLY 
| 
\ 4 
HEATING RE TUR! 
= CIRCULATING 
3 
| | 
LS ty 
type TR.2) 
™Perature 
Water storage service 
instotieg Oks from twin heos 
dormitor} some veo 
on tories oft University rs ego in 
", Ann of Mi. 
Arbor, Michigan, Michi. 
Pia 
5 
~ 
5 — 
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ELECTRIC M 
ELEC CLASS LOG 


SS COSTS go way down when you use 
Allis-Chalmers fin-type explosion-proof motors. The 
entire heat radiating surface is exposed. There are no en- 
closed air passages to collect dirt and moisture . . . to clog 
and cause overheating. If cleaning should be required, it 
can be done quickly and easily with a cloth, air hose or 
vacuum cleaner. 

Bearings in Allis-Chalmers Type APZZ explosion-proof 
motors are lubricated at the factory and should need no 
attention for years. However, if relubrication is desirable, 
it can be done without removing the motor from service. In 
addition to close fitting seals at the outer ends of the shaft, 
the bearings are protected from dust and dirt by a large 
reservoir of grease on the outer side of the bearing. 


YOU CAN GET COMPLETE DETAILS on all Allis-Chalmers explosion-proof motors from 
1 to 3000 hp with Underwriter’s Labels up to 800 hp at 3600 rpm from Bulletins 


1 to 3000 hp FOR EVERY REFINERY NEED 


sae practically sel f-cleaning 
built for outdoor installation 


THE COOLING SYSTEM on Allis-Chalmers tube-type ex- 
plosion-proof motors is practically self-cleaning. The system 
consists of a group of longitudinal tubes surrounding the 
stator. Warm internal air circulates around them while cool 
outside air is blown through them, Since the tubes are 
straight and smooth, the cooling air keeps them clean. If 
dirt should stick, it can easily be removed with a long- 
handled brush. Tubes may be made of a varicty of materials 
as required by atmospheric conditions. 

Bearings in Allis-Chalmers tube-type motors may be either 
grease lubricated, ball type, or sleeve bearings, depending on 
the size and speed of the motor, Both types have highly 
effective seals against ditt and dust, which makes this motor 
especially well suited for outdoor installation. A-3865 


51B7149 and 51B7286. To get your copies, call your nearby Allis-Chalmers Author- 
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ized Distributor or District Office or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Fin Type — 1 to 100 hp Tube Type — 60 to 3000 hp i 
. 
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Graphic Instrumentation... from idea to installation 


ly 


Instruments Design 


Simpcer supervision, greater operating effi- 
ciency . . . improved coordination . . . these 
are some of the contributions that graphic 
instrumentation is making in the process in- 
dustries. Recognizing the ever increasing im- 
portance of graphic techniques, Honeywell 
offers complete engineering service . . . cover- 
ing instrumentation, panel design, and con- 
struction. 


Instruments 

Tel-O-Set miniature indicators and recorders 
are supplied for temperature, pressure, flow 
and liquid level. They take a front-of-panel 
space only 5 inches square . . . fit readily into 
process diagrams. They meet the most crit- 
ical demands for accuracy, simplicity, and 
utility. 


Behind the panel are compact Tel-O-Set Con- 
trollers. They provide a choice of control 


actions. 


Console desks, with integrally-mounted Elec- 
troniK Precision Indicators, give operators a 
convenient means of monitoring a large num- 
ber of critical temperatures. 


For remote transmission, Honeywell has a 
full line of temperature, pressure, flow and 
level transmitters and receivers of both pneu- 
matic and electric types . . . working with a 
broad selection of sensing elements 


Panel Design 
Every panel is custom-designed for its in- 
tended job by Honeywell's staff of panel 


engineers. After initial consultations, the, 
develop a layout that fits all instrumen s, 
signals, remote control stations and other 
equipment in a coordinated design. All ele- 
ments are located for greatest convenience 
and ease of manipulation. The overall ap- 
pearance is made attractive and simple to 
follow, to aid in reducing operator fatigue. 
Final working drawings are prepared follow- 
ing consultation with the customer . . . then 
actual fabrication begins. 


Panel Construction 


In Honeywell’s shop devoted exclusively to 
panel production, skilled workmen do a com- 
plete assembly job. Every instrument, con 
troller and accessory is mounted in place. All 
back-of-panel wiring and piping is completed, 
so the board is ready to connect to plant 
equipment. Before shipment, the entire panel 
goes through rigorous tests to assure trouble- 
free installation and start-up when the panel 
reaches its destination. 


Squeezing 
with 


ey 
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MORE THAN 50 Tel-O-Set Indicators and Recorders are mounted on this 
Honeywell graphic panel. The section shown here includes temperature, pres- 
sure, flow and liquid level controllers for a coking unit. 


higher yields — 


help centralized control 


Desicnep to upgrade reduced crude, the Lummus 
coking unit at a big refinery gets the last useful 
drop out of feed stock. Centralized control, by 
means of a Honeywell graphic panel, keeps all 
critical process variables in line...simplifies super- 
vision of the entire process. 


Accurate control pays dividends here. In fraction- 
ation, it helps to obtain maximum throughput 
and quality of the desired cuts, and to get proper 
composition of the coking furnace feed. In the 
coking furnace, precise control prevents formation 
of coke in the furnace tubes, assuring efficient 
operation. 


Tel-O-Set recorders, installed in the process dia- 


4 


gram, give operators precise, readily readable facts 
on each variable. And behind the panel, their 
companion Tel-O-Set controllers automatically reg- 
ulate critical variables throughout the unit. The 
entire panel functions as one giant instrument... 
functional but attractive in appearance . . . efficient 
and precise in operation. 

Our local engineering representative will be glad to 
discuss how panels by Honeywell can help you get 
the most from your process. Call him today . . . 
he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Jn- 
dustrial Division, 4498 Wayne Ave., Philadelphia 
44, Penna. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000 for a condensed description of the complete Honeywell line. 


Honeywell 
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Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


e For more efficient performance...greater 
economy of operation...specify WILFLEY “AF 
Acid Pumps. Dependable, trouble-free 
operation, on a round-the-clock schedule, 
with consequent stepped-up production and 
worthwhile power savings, are big reasons 
why modern chemical and processing plants 
all over the world now rely on WILFLEY 
Acid Pumps for handling acids, corrosives 
hot liquids and mild abrasives 


e Available in 10- to 2,000-G.P.M. capacities, 
15- to 150-ft. heads and higher. Wetted 

parts of practically all machineable alloys 
Plastic lined models available. Every 
application individually engineered 

Write or wire for details 


A. R. WILFLEY & SONS. Inc., Denver, Colorado, USA 


New York Office. 1775 Broadway * New York City 


if 
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New Supersonic Wind Tunnel Coolers 
A.0.Smith Engineering Achievement 


All wind tunnel coolers for the new 
supersonic wind tunnel under con- 
struction at Langley Aeronautical 
Laboratory of NACA, Langley Field, 
Virginia, were supplied by us. 


A. O. Smith engineers conceived an 

original design in these heat exchang- 

ers, incorporating many advantages. 

The most important ones are: 

1. High efficiency through balanced dis- 
tribution of surface and flow areas. 

2. Removable tube bundles. 


3. Safety from air contamination by 
water, through elimination of bolted 
joints inside the tunnel and placing all 
water lines and connections outside air 
chamber. 


INDUSTRY COMES TO A. O. SMITH 
WITH HEAT EXCHANGER PROBLEMS 
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Eoch heat exchanger is individually hydrostatically tested to insure against leakoge 
during operation. While under test, the by-pass boffles are welded on the unit 


One of the mony wind tunne! heot exchanger sections, ready for shipment and installotion 
in the Langley Aeronautical Laboratory supersonic wind tunnel, Langley Field, Virginio 


These and many similar features make 
this one of the most advanced engi- 
neering feats in cooling provision for 
wind tunnels. 


Assembling tubes into the tube heoders 
for one of the heat exchanger sections. 


Besides manufacturing varying sizes 
and arrangements of heat exchangers, 
we also designed cooler housings, 
accessory equipment, and air by-pass 
system, calculated ducts and provided 
installation. 


This is an excellent example of the com- 
pleteness and flexibility of A. O. Smith 
engineering which is available to you 
to help solve YOUR heat exchanger 
problems .. . available through our 
nearest office, listed below. 


VESSELS + HEAT EXCHANGERS 


Chicago 4 Cleveland 15 Dallas 2 Denver 2 Houston 2 
I los Angeles 22 * Midland 5, Texas * New Orleans 12 
New York 17 © Pittsburgh 19 « San Francisco 4 * Seattle 1 


Tulsa 3 ¢ Washington 6, D.C. 


Research and Engineering Building International Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 
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WILMINGTON, CALIFORNIA. The Crude 


Distillation and Vacuum Flashing Unit recently 
added during Union Oil's $262 million refinery expansion 
program at Wilmington was designed, engineered and constructed 
by the Fluor Corporation, Ltd. Fluor also built many of 
the offsite facilities and interconnecting pipelines within 
the specified time and allocation. This is another example 
of Fluor’s ability to handle any phase of petroleum 


refining, large or small. Fluor’s record of achievements 


in designing and erecting facilities for gasoline recovery, 
gas treating and transmission, for the processing 
industries and the production of petrochemicals 
is also universally recognized. 


THE FLUOR CORPORATION. LTO 
OS ANGEiF 


SIGNED 
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CHECK THESE 3 WAYS YOU CAN SAVE 
WITH THIS MULTI-PURPOSE INSTRUMENT 


Here is the most sensible idea you've ever seen 
in a recorder or controller—an instrument you 
can change as your instrument needs change, 
that you can add to, subtract from, or whose 
functions you can increase or decrease at little 
or no expense. 


Save money when you add new fune- 
tions by adding only those new 
assemblies needed. 


.Y Save time-delays by making changes 
on the job site without returning to 
factory. 


Save money on inventory. Parts are 
interchangeable, fit all Gotham Con- 
vertible recorders. You can service 
a whole group with a minimum stock 
of basic elements. 


What you can do with the Gotham Convertible 


Depending on the chart size of the recorder (6'’, 9” or 12”) you can have a 1-2-3 or 4 pen recorder with 14 
pressure, temperature and time operation combinations or a recorder-controller with 38 possible pressure, 


temperature, and time combinations. 


RECORDING 
HYGROMETER 


A 2-pen recorder of the 
wet ond dry bulb type. 
Mercury of Vapor Actu- 
ated. 9" and 12" chart 
Gotham standard convert. sizes Available with voriety 
ible features. Wet and dry of wet and dry bulb assem- 
bulb type. Motor-driven blies depending on appii- 


suction fan. 12" chart size _~ cation, Catalog 400. 
Catalog 400 


GOTHAM INSTRUMENTS 

Division of American Machine and Metals, Inc 
Dept. 6, 233 Broadway 

New York 12, New York 
Please send me a copy of your 


RECORDING 
PSYCHROMETER 

Incorporates the same 
highly accurate and re- 
sponsive thermal systems 
and contains all other 


SELF-CONTAINED 
PORTABLE RECORDER 


A portable recorder which hos a 
carrying handle, legs and retaining 
holder for capillary and bulb. Built 
from Gotham standard elements, 
interchangeable with other Gotham 
instruments. 6", 9" and 12" chart 
sizes. Mercury, Vapor or Pressure 
Activated. Spring or electric chart 
drive. See Catalog 400. 


T 
! 


e 100— 
Industrial Thermometers 
0 Catalog 200— 
Dial Type Thermometers Catalog 500—Controliers 
0 Catolog 400—Recorders, Hove your representative coll, 
Psychrometers, Hygrometers No obligation 
Keep everything under control with Gotham — — . 
Company 


Address 


Cty 
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_ EASIEST installation 

‘EASIEST maintenance 
_ HIGHEST efficie 


Rubber O-ring gasket . . . seals joint against dirt or 
liquids. 


New improved shock-absorbing receptacle has “uni- 
versal” action . . . absorbs shock from any direction. 


Threaded joints are flame tight... no sealing com- 
pound or external seals are required. 


Lightwe ight one-piece Asse smbly of globe, holder, 
guard and reflector is threaded high up inside of hood 
. no liquid or dirt can enter. 


Notches nm hood and globe holder easy to loosen 
with a screwdriver. 


CONDULETS 


6. 


7. 
8 


9 


10. 
ll. 
12. 


The new streamlined EV 
lighting fixtures are completely 
constructed of cast metal. Max- 
imum corrosion resistance in- 
sures continuing safety in ex- 
tremely corrosive locations. 


Large knurled thumb screw . . . sets between notches 
for positive locking. 


Globe retaining ring and cushioning gasket 


Heat and impact resisting globe. The accurately 
ground flange, essential for safety, is protected in a 
factory assembled joint . . . never exposed to damage 


Auxiliary reflector . . . etched Alzak aluminum . 
eliminates “trapped” light. 


Porcelain enameled steel reflector. 
Cast aluminum hood. 


Cast aluminum body has two openings for easier 
wiring from either side. 
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CROUSE-HINDS ev series 
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Easiest Relamping—-3 Simple Steps 


1. Single unit globe-holder assembly threaded into fixture 2. Globe and holder complete with guard (and reflector if 
hood is quickly removable for relamping. Slots are pro- used) is removed as an assemb! vp Only one lightweight 
vided for prying with a screw-driver when necessary in piece to handle—globe retained in holder with flame- 
corrosive atmospheres or other severe conditions. A large tight joint fully protected. Explosion-proof integrity as- 
knurled thumb screw is easily loosened to unlock the sured. The 200/300-watt globe-holder assembly weighs 
globe and holder. but 8 Ibs. 


The new design of EV Explosion-Proof 
Lighting Fixtures is based on exhaustive 
studies and tests in Crouse-Hinds labora- 
tories. The goal was to produce a fixture 
that would be easier to install and easier 
to relamp than any other explosion-proof 
fixture. Crouse-Hinds designers not only 
achieved this result but also created a 
fixture having the highest possible light- 
ing efficiency. 

You get 3-way savings when you in- 
stall Crouse-Hinds EV Lighting Fixtures: 
quicker installation; quicker relamping; 
more light. This makes them the best 
buy for lighting in any location that is 
hazardous because of the possibility of 
the presence of flammable atmospheres. 
Use them on every job and have the best! 


CROUSE-HINDS COMPANY 
Syracuse N.Y. 


OFFICES Birmingham — Boston Butlalo Chicago Cincinnati Cleveland Denver 3- In relamping only a lamp is carried up and down the 
Deweit — Houston — Indianapolis — Kaneas Cty — Lao Angioe Milwaukee — Ms snneapelis ladder and one assembly handled. It is not necessary to 
New hiladelphia — Pitts Portland. Ore — San Francisco — Seatt 


RESIDENT REPRESENTATIVES. Al dente stock any spare parts or assemblies for complete con- 
as Christ Ri her od Ve hrevepx venience. 


TRAFFIC SIGNALS FLOODLIGHTS 
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Engineered Wool.” .. to keep a baby warm! 


Lucky baby! 

You can sleep like a top under your soft Dynel blanket. 
For it’s as warm as wool, yet it has properties a sheep 
never dreamed of . . . and they were engineered into it by 
modern chemical science. Dynel is strong, flame-proof, 
mildew- and moth-proof. It's light, and comes from the 
wash as fluffy as a kitten. 

Dynel, Orlon, Dacron, Acrilan, Vicara, and other man- 
made “wonder” fibers are made from chemical solutions. 
These raw solutions must be kept absolutely pure as 
they pass through hundreds of valves that control their 
flow and regulate their proportions on the way to spin- 
nerets, where these solutions are transformed into gos- 
samer textile fibers. To guard against any contamination 
or discoloration resulting from valve corrosion, the 
manufacturers of Dynel and other new synthetic fibers 


Longer Lasting 


ALOYGO VAL is 


yin Corrosive Service 


use ALOYCO Stainless Steel Valves. , 

Like the manufacturers of engineered fabrics, other 
leading chemical firms, handling everything from blood 
plasma to oil refinery sludge, have brought their problems 
of corrosion, contamination, discoloration, and extreme 
temperatures to Aloyco’s Corrosion Engineering Service. 
There, in the laboratories of the world’s largest specialists 
in corrosion-resistant valves, the right alloy and the right 
type of valve have been determined for every specific cor- 
rosive situation. In fact, ALoyco valves go hand-in-hand 
with chemical progress. 

So if corrosives play a part in your business, write to 
ALOYCO about your own valve needs. Our engineers will 
be glad to test various alloys under your actual line con- 
ditions, and on that basis, recommend the best valve for 
each particular assignment. 


ALLOY STEEL PRODUCTS CO., INC. 
1303 West Elizabeth Avenue, Linden, N. J 
Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


NEW YORK 1, NEW YORK ATLANTA, GEORGIA 
150 Fifth Avenve 333 Condler Bidg 
WILMINGTON, DEL ST. LOUIS, MISSOURI 
226 West Ninth St 1221 Locust St 
PITTSBURGH 22, PA CHICAGO 4, ILLINOIS 
318 Investment Bidg 332 So. Michigan Ave 


HOUSTON 6, TEXAS 
K luger Co 

2716 Danville St 

24 Colifornio St 


5442 Jillson St 


SAN FRANCISCO, CALIF 
LOS ANGELES 22, CALIF 
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A bonk of nine Beaird pressure storage tanks installed in o New Mexico gasoline plont 


Engineered, Fabricated and Tested 
To Meet the Most Exacting Standards 


Beaird’s thirty-four years’ experience in the designing and manufacturing of pressure vessels has 
made Beaird tanks the preference of petroleum and chemical processers throughout the nation. 


PRESSURE VESSEL DIVISION OF BEAIRD SUBMERGED ARC WELDING OF SEAMS. X-RAYING SEAMS OF “ORANGE-PEEL” A 
ENGINEERING DEPARTMENT. Tanks Advanced fabricating techniques HEAD ON A COMPLETED TANK. Beaird z 

for storing liquids under pressure developed by Beaird, assure high pressure tanks are spot X-rayed, *) 

are designed to meet your particular welding quality, make full use of hydrostatic tested and hammer 
requirements of size and pressure steel tonnage, and improve appear- tested before shipment. Every step : 
7 rating. ance. in manufacture is carefully i 
inspected. 


Let us quote you on your pressure storage requirements. 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 4 


MACHINING 
FABRICATING 


STEEL WAREHOUSE 


PACKAGEO GAS SYSTEMS CAST STEEL ANHYDROUS AMMONIA 


ENGINEERED FOR SAFE STORAGE COMPRESSOR PLANTS FITTINGS FQUIPMENT 
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HERE ARE REASONS WHY YOU 
SHOULD TALK KELLOGG 


Petrochemicals 
Processing... 


NEW PROCESSES AVAILABLE... 


Using new processing techniques, Kellogg is now in a 
position to design plants for the production of a wide 
variety of valuable chemicals from hydrocarbon feeds. 
As a result of recently completed arrangements these 
include, for example, urea via Montecatini’s vastly im- 
proved process. Others are ammonia, phenol and 
acetone, aromatics, higher aliphatic and cyclic alcohols, 
and phthalic anhydride. 


CURRENT PRACTICAL DESIGN EXPERIENCE... 
Today, with nearly a score of different chemical plants 
either under construction or in engineering, Kellogg is 
able to offer broad chemical experience—all based on 
the practical chemical engineering philosophy of con- 
tinuous processing in integrated plants. 


EXTENSIVE LABORATORY FACILITIES... 

Kellogg pilot plant and organic laboratory facilities are 
among the most extensive in the industry. The firm is 
well known among the process industries for its ability 
to cooperate closely in the development of new proc- 


— 
* 
the) 


esses—and for its engineering know-how in the transla- 
tion of pilot plant and semi-commercial plant data into 
profitable commercial operations. 


PETROCHEMICAL BACKGROUND... 


Since World War II when Kellogg engineered buta- 
diene and ammonia plants . . . and later, special units 
for the production of ethylene, hexylene glycol and 
ethyl chloride as well as highly efficient fractionation 
systems for the concentration of butylene . . . the com- 
pany has continued its research and development work 
in this expanding field. 


BASIC ENGINEERING DATA... 


Behind the relatively new developments in chemical 
processing, Kellogg has a vast reservoir of technical 
data built up over years of designing, engineering and 
erecting petroleum refineries all over the world. Much 
of this experience is directly applicable to chemical 
process design. 


If you have a refinery by-product that you wish to 
upgrade in value to petrochemical intermediate or 
final product, consider Kellogg’s practical experi- 
ence. Write — 


Chemical Process Division 


THE 
Company 


me yoo an pal processing history / 


NEW YORK + JERSEY CITY + LOS ANGELES + TULSA + HOUSTON + TORONTO + LONDON «+ PARIS 


These current projects 
demonstrate Kellogg's 
versatility in the 
chemical field... 


In the United States 
For Shell—An anhy- 
drous ammonia plant 
for the West Coast. 
For Standard Oil Co. (indiana) — An 
iso-octyl-alcohol plant now under con- 
struction in the midwest. 

For Pan-Am Southern — The first Fluid 
Hydroformer. Although scheduled to up- 
grade naphthas to high grade motor 
gasoline, the unit can alternatively pro- 
duce aromatics such as benzene, tolu- 
ene and xylene. 

For Cities Service — Two more Fluid Hy- 
droformers, one for the Midwest and 
the other for the Gulf Coast. 


In Italy for Monte- 

catini—Seven impor- 

tant units for the pro- 

duction of ethylene, 

propylene, and buty- 
lene as well as final 

products such as isopropanol, secondary 
butanol and phthalic anhydride. ° 


In Canada for B-A 
Shawinigan — The 
World's first phenol- 
from-cumene plant. 
Scheduled for comple- 
tion early next year, it promises to pro- 
vide high quality phenol at low cost. 


In England fo: iCi— 
Just completed, a naph- 
tha pyrolysis plant pro- 
ducing better than 
99.8% pure ethylene mn 
as well as useful by-products such as 
propylene and butylene. Also for ICI, a 
phthalic anhydride unit, now in engi- 
neering. 


GASOLINE In South Africa for 
FROM COAL | large gas- 
oline-from-coal synthe- 
sis plant employing 
Kellogg's Synthol proc- 
ess. Special separation equipment to 
recover valuable alcohols and other 
oxygenated chemicals is part of the 
program. 


SYNTHESIS 


AMMONIA 
130-08. 
»ULLMAN 
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DAVISON DEPENDABLE CATALYSTS 


BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 
is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity . ., providing all users with a highly efficient synthetic fluid-type 

cracking catalyst. Your requirements can also be supplied in ground 

(DA-1*) form. Write for further descriptive information. Experienced 

Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 


CAL 


Progress Through Chemistry 


THE DAVISON 


CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELS/PSILICOFLUORIDES AND FERTILIZERS 
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dependable 


POSITIVE ADJUSTABLE 
CAM WHILE 
ACTION 


LIFTS, TURNS 
And RE-SEATS 


IN ONE OPERATION 


WRENCH HANDWHEEL WORM GEAR 
OPERATED OPERATED OPERATED 


dry plug eliminates need 


Lye 
7 
4 
4 
= x ~ 
for lubrication 
Petroleum Refiner—-Vol. 32, No. 1 
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Tae proof of the pudding is “in the eating”, and 


the proof of a valve is in its ability to provide satisfactory, 
trouble-free, low-cost service, day after day, over a long 
period of time, regardless of temperature or pressure. For 
quick action, positive operation, ease of adjustment, and 
low maintenance cost, Wedgeplug General Service Valves 
can't be beat. Through the scientific, patented application 
of a simple mechanical principle, the non-lubricated Plug 
of this plug-type valve is lifted quickly from its protected 
seat; is turned the necessary 90 degrees; then, is lowered 


and tightly re-seated—all in one operation, with a few 


AoGulf Publishing Company Publication 


turns of the handwheel. The cam action is certain; thus 
doing away with the problem of “stuck valves”. Wedge- 
plug Valves comb'ne the best features of the Gate Valve 
and the Plug Valve. They can take the place of standard 
Gate Valves effectively, yet are priced to compete with 


conventional-type Plug Valves. 


WRITE FOR CATALOG 52-12-W 


WEDGEPLUG VALVE CO.,,INC. 


1304 S. BROAD AVENUE, NEW ORLEANS 15, LOUISIANA 
An Affiliate of STOCKHAM VALVES & FITTINGS,. Birmingham, Ale. 


nd 
4 
| | 
31 
< 


Or critical 


OL heat 
con ditions 


Il find PSC offers you this very real advantage in 
ing heat and corrosion problems. Being independent of 
metal producers, we regularly fabricate the complete 

list of alloys. As a result, when ordering welded tubing from 
PSC you can choose, from the complete list, the one alloy 
which will best meet your specific heat or corrosion 
condition. In contrast, seamless tubing is only available in 
certain alloys. From PSC you can also order tubing in 

any wall thickness. In many cases process piping can be 
lighter than |.P.S. standard. In some, only a light-wall type 
of construction is practic- 


able. In any case, why 


pay for heavy wall sec- 
tions if PSC tubing of 


money-saving light 


gauges will serve as 
well? Also tubing in 
any diameter or shape. 


Let us give you de- 
tails as to how PSC 


process piping can 


Process Equipment 
CATALOG 52 


New standard reference. 


help solve your 


problems. 


‘THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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When the Customer Says 


4 


The chances are it is caused 
by some factor other than 
gasoline quality. 
lo point up the seven) common 
causes of knock other than gas 
oline quality, Pont recently 

made up a folder on the subject 
Although originally designed to 
hi uncle dl out during dy 
demonstr ithons thre folder proved 
to have such popular appeal that it 
has now been made available sepa 
rately to oil COMpaAny marketing 
groups tor distribution to dealers 
For sample copies and informa 
tion on how to obtain the folder 
write the Wilmington office or any 
of the district offices of the Du Pont 
Petroleum Chemicals Division. Ask 
for the folder, “When the Customer 
Says “Knock.” 


Wildcat eee 
The Educational Game of 
Drilling Facts and Risks 


About a year ago a game based on 
actual drilling statistics was developed 
and patented by the Du Pont Petrole- 
um Chemicals Division. This game 
called “Wildcat,” while entertaining. 
shows in a dramatic manner the high 
cost and the financial hazards of the 
search for oil. 

The players act as individual oper- 
ators. Starting with $900,000) they 
must lease properties, drill wells, pro- 
duce and market oil—as well as pay the 
taxes on their profits. The odds in the 
game are based on national averages 
Taxes paid reflect actual rates and de- 
pletion allowance is included. 

When first developed the cost of 
making the game was believed too 
great to allow wide distribution. Costs 
have now been reduced to the point 
where packaged, personalized games 
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One of a Series of Interest to the Petroleum Industry = 
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The Service Station 
And The Motorist 


National survey of consumer buying habits documents 
the Who...How... What... When and Where 
of service station purchases 


A survey of buving habits at service stations has just been completed for the 
Du Pont Petroleum Chemicals Division, It was made as part of continuing 
market research studies. To date it is the largest single effort of this program. 


It is national in scope and contains five separate parts. 1 he first is based on 


interviews in car-owning households. The other four are seasonal obser- 


vations at service stations. 


Pictured above is E. HEARN SIMPSON, Scles Manager of the Du Pont 
Petroleum Chemicals Division, at whose suggestion the survey was made. This 
picture points up the voluminous nature of the information collected to date 


can be made for about one-sixth the 
original quoted price. This is cost pf 
manufacture only. Necessary plates 
dies, etc. are available without charge 
through the Petroleum Chemicals 
Division. 

The first order for “Wildcat” has 
been placed and shipment received. 
Sample games are available to petrole 
um companies, Your Du Pont service 
representative can obtain a sample tor 
you, 

Suggested uses for the game are as 
an employee relations or public rela 
tions tool, or as part of a marketing 
program where a giveaway is desired. 


| 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


Phe purpose of the survey was to docu 
ment nationally and by four major mar 
keting areas, the purchase patterns 
attitudes and trends on the part of sers 
ice station customers. It was designed 
to report accurately and impartially 
information concerning the motorists 
knowledge of gasoline brands and 
grades. Services asked for, given and 
expe ted were ¢ he« ked., Buying habits 
of oil and TBA items were probed. 

All were analyzed and compared on 
the basis of four broad marketing areas 
Northeast, South, Central and West 
and by sex, income and age of the re 


spondents. The service 
OVER 


station observations were 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


CONTINUED 


catalogued by age and price of car. As 
such. we believe this survey to be the 
penetrating and 


Buying Survey 


comprehensive 
accurate ever undertaken by any seg 
ment of the petroleum industry. 


PARTS TO BE PUBLISHED 


From time to time, as information is 
collated and summarized, various por 
tions of the survey will be printe by 
Du Pont and distributed to oil com 
pany marketing groups. The first: of 
these reports is now being made re ady 
for publication. It covers in brief form 
the selection of a service station and 
lovalty to the station 

Phe reactions of dealers and station 
attendants, as well as motorists, were 
studied and are reported in the survey. 
lo assure the utmost accuracy, the in 
formation was collected by two differ 
interview and by 


SeTVice 


ent methods by 
observation, 


SEASONAL BREAKDOWN 


All of the interviews and observations 
were made by trained observers. More 
than 3,100 home interviews and ap- 
proximate ly 24.000 observations of in 
dividual 1.193 service 
stations have been completed. The ob 
servations were spread over a with 
about 6.000 being done in each of the 
Spring, Summer, Fall 


motorists at 


four seasons 
and Winter. 

Phe household study provides a base 
for measuring what people say they do, 
why they do and think certain things 
when buving gasolines. The station 
observation study shows what motor 
ists actually do when buying gasoline. 
It also provice san insight into the kind 
of job the service station attendant 
does in selling gasoline. oil and TBA; 
and in providing customer services. 

The 1,193 service stations and the 
3,100 automobile-owning households 
were selected by the area sampling 
method This is the same selective 
method that is used by the U.S. Bu 
reau of the Census and by the Bureau 
of Internal Revenue as being the most 
accurate and representative. An indi 
cation of this accuracy is shown by the 
almost exact correlation between the 
makes of cars owned by families inte 
viewed and the total car registration 
figures, 


VOLUMINOUS STUDY 


Six volumes totaling almost SOO pages 
make up the household interview re- 
ports. For ease of study these have 


been divided into six broad subjects: 
Selection of the service station 
and station lovalty. 
Brand name recognition and loy- 
altyv to brand. 
Knowledge gasoline 
and reasons for purchase. 
Price, credit cards and charge 
accounts 
Oil and TBA purchases. 
Services wanted by the motorist, 
asked for by the motorist, and 
given by the dealer. 

Each of the four service station ob 
servations requires two volumes to re 
port the findings. These add to and 
check the information obtained during 
the interviews. 


grades 


WHEN ON 4 WHAT 


TRAVELERS look for brands and clean stations 
Regardless of the grade they buy, it's your 
brond that brings them in. 


INFORMATION AVAILABLE 


Phe tull and complete information ob- 
tained by the survey is recorded on 
IBM cards and held tor Du Pont by 
National Analysts, Inc., of Philadelphia, 
a subsidiary of Curtis Publishing Com 
pany. In this manner various cross 
checkings can be made as, tor instance, 
SETVICES EXPEd ted at west coast service 
stations by men between the ages of 


35 and 50 years. Or, to provide an ad 
ditional information breakdown such as 
urban vs. rural gasoline buving habits. 

While this indicates the great scope 
of the survey, it also shows the diffi- 
culty volume-wise of assembling a 
complete survey for delivery to per 
sons interested. However, material in 
the survey is available to the petroleum 
industry. Questions or requests for in- 
formation should be addressed to any 
of the offices of the Du Pont Petroleum 
Chemicals Division. 


LITERATURE AVAILABLE 


Here is a partial listing of the bulletins 
reports, booklets and aids available to 
you through your Du Pont Petroleum 
Chemicals Division district office: 
Safety for the Small Refinery — A 42 
page book on how to set up an ef- 
fective small refinery safety pro- 
gram Serial A-2S48 
Tank Talk — A 52-paye, easy-to-under- 
stand safety booklet for tank-clean- 
ing crews Serial A-1154 
Stability of Present-Day Gasolines — A 
12-page paper on the value of stor- 
age tests—as compared with induc- 
tion period for determining stability 
of modern gasolines Serial A-3199 


MOVIES AVAILABLE 


Pipeline on Wheels—A 26-minute, full- 
color movie on tank truck safety. 
Suitable for both training and public 
relations purposes 

What Makes A Gasoline Good—An 
minute cartoon movie in color. Pre 
sents the story of how high quality 
gasoline is made in easy-to-under- 
stand form. Ideal for dealer training 
meetings. 

In addition to the above, Du Pont 

makes available a special library of 

films of particular interest to the pe- 
troleum industry. 


Better Things for Better Living 
. . through Chemistry 


Petroleum Chemicals 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


@ Wilmington 98, Delaware 


Petroleum Chemicals Division 


A 4687 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 


New York, 
District 
Offices: 


Tu 
Houston, Texas 


Los Angeles, Colif. 


Wilmington, Del. 
Chicago, til 
Tulsa, Okla 
Houston, Texas 
E! Monte, Calif 


District 
Laboratories: 


IN CANADA. Canadian Industries Limited —Toronto, Ontario— Montreal, Quebec— Calgary, Alberta 


Printed in 
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ADMIRALTY HEAT EXCHANGER TUBES 


The “hot tip” that produces a winner in heat exchanger tube applications 
need not be just a lucky guess. With Scovill men and methods behind 
you, you can be in the money practically every time. 

The fact is that Scovill Heat Exchanger Tube Technical Service is 
considered by many to be the most competent and experienced in its field. 
Scovill Phosphorized Admiralty Heat Exchanger Tube is also definitely 
out of the ordinary because it is hot-extruded from our Continuous-Cast 
Billets. Continuous Casting assures uniformity in chemical composition 
and optimum inhibitor (phosphorus) content... mean a dependably 
better tube, especially for service with contaminated or brackish circu- 
lating water. 

Because Scovill makes a wide range of the most popular Heat 
Exchanger tube alloys, we can be completely impartial in making 
recommendations for your particular applications. Inquiry outlining 
your problems is invited. A 40-page technical booklet will be sent on 
request. For complete information, contact: Scovill Manufacturing 
Company, 99 Mill Street, Waterbury 20, Conn. Phone Waterbury 4-1171. 


2scs3 
January, 1953 1 Gulf Publishing Company Publicati 


4 
¢ = 
a 
ofl? 
WEAT EXCHANGER TUBE 
Alloys 
. 
PHOSPHOR ADMIRAL Ty : 
ADMiRALTy 
ARSENIC A, ADMIRaiTy 
MUNTZ meta; 
NAVAL BRASS a 
REO BRass 85x 
PEOX IDI ZED COPPER 
ARSENIC A, COPPER 
COPPER NICKEL, 20% 
CUuPRO NICKEL, 30% 
CUPRO NICKEL, 304 High tron) 
ALUMINUM BRASS 
ALUMINUM BRONZE, 
DUPLEX Tug, 
a 
A 
buy beller Brass | 
q Ou 
on 


Wheel at the 
for Mountin 


As the only 
to torm 


function of 
S€ries of Pockets. 


the blades is 
of little 


we; 
blades Is 


Petroleum Refiner 


| 
| : Making gn a 
The rotor of a Ferry SOlid-y el Ty. Cop has been finished, ready = 
bine js 4 single forging of SPecia] On the Shafe. The result 4 
POSition Steel. first rough 'urned in 4 sinol, “Plece heel y tth no Parts to we 
two as Mustrated. and then loose Ork Bs 
cuts “Fe taken mill the Semi -cir- 
f Cular hu, kets from the Solid Metal, The | 
not materially attect the horsepower or 
ethic ency. The Part of the 
bucker IS the hag or bottom, Which js = 
It is 'MPOssible for the blades £0 foul, j 
The, have large learan, and are 
ther Protected by the Projecting rims 
72 r at the Sides of the y heel. AS the Side 
= Clearan, eS are alse very large. 
end play “40 do no harm, — 
The 7 erry Slid-whee| Tur. 
bine jx an reliable 
Ptece of “dUipment, hy nor 
Write for Complete details 4 
THE Terry STEAM TURBINE co. copy 
Terry SQuare HARTFORD 1. CONN, Which doses} 16 
e 
the many Advan, 
TT. or th 
ee) Turbing’ 


® Your WATCHDOG COMMITTEE on COSTS 


will approve 


SHOP FABRICATION OF 


opp both quality and economy are guaranteed. Piping is 


ditions, 


ell shops under ideal con 


work. Price (determined 


fabricated in Grinn 


qualified in all classes of 


modern equipment, by personnel 


ring, scheduling and shop sketches, 


in advance) includes competent enginee 


ge ? efficient ma 


water, compressed air, expendabl 


pe and pleted expensive 


terial procurement. Grinnell supplies heat, light, power, 


e tools and supplies. Grinnell shops have large 


| 
4 
! 


a permanent staff of skilled "workers. { (Ct 
\ 


urance. 


storage areas for pi 


modern equipment 


Grinnell finances Material inventories and payrolls; carries ins 
The customer pays for no waste material or spoilage. Shop fabricated piping is 


meet exacting requirements of customer's 


rigidly inspected and tested to 


t is cleaned inside and outside and 


specifications and applicable codes. (, 


inted. Squared to sta aw, dimensional tolerances, sub-assemblies are erected 


pat 
at the job site ( “et Wg quickly and easily. It all adds up to this .-- 


shop fabrication by guarantees quality and economy. Yay 


WHENEVER PIPING IS INVOLVED 


9 Th. li t . 

nd tube fittin: s weldi 

ipe a bd ing fittings e engineered pipe hangers and supp’ rt rm r 

pip orts e olier unit heater 
eaters 
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Write for complete facts GRINNELL | 


A CAT CRACKER 


FROM TRECO 


ENGINEERING DESTON - CONSTRUCTION 


If your plans for 1953 include expansion of your present plant or the construc- 
tion of a cat cracker or catalytic reforming unit or complete new refinery facilities, 
you should contact TRECO. You will discover — as have many other well-known 
refiners — that you can depend on our design, engineering, and construction. You 
can depend on the quality of our work, the thoroughness of our estimates and the 
continuing interest of our organization before, during, and after the expiration of 
the guarantee period. 

That's why customers return again and again when 
needing new plants or revamp of existing facilities. 
If you are planning any expansion in refining capacity, 
it will be worth your while to confer with TRECO. 
This will not obligate you in any manner. 


PHONE 5-5561 ® TULSA, OKLAHOMA 


REFINERY ENGINEERING COMPANY REFINERY ENGINEERING, Limited 
858 M & M Building, Houston, Texas No. 2 Toronto Street, Toronto, Canada 
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CERPTS FROM THE R-S BOOK OF EXPERIENCE - 


R-S Simplified Sewage Control System 


This dosing pit control system is located in the Ontario-Upland, California, sewage 


treatment plant. In continuous operation day and night for over two and one-half years, it 


shows the tandem cycling of the valves which occurs every four minutes. 


The system consists of four twenty-four inch heavy duty R-S Valves operated by a single 


u water cylinder through cross linkage. While the far pit is filling through valve (A), the 
near pit is draining through valve (B) and discharging through the spray nozzles. As soon 
as the far pit is full, the float control will actuate the water cylinder by means of air operated 
three way valves, thus draining the pit and filling the near pit at the same time. Handwheel 


operation is provided for emergency use. 


Rugged construction with minimum friction means long life and trouble-free operation 


for R-S Valves. 


Consult your local R-S Valve Engineers, or write direct. 


. | , R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Damocles needed a SAFE Y 


Remember the legend of Damocles? His 
tyrant ruler compelled him to sit in the royal 
court for one day with a naked sword sus- 
pended over his head by a single hair. 


THE MORAL: There are many “naked swords” hanging over 


industry’s head today too. Perhaps you're a fellow sufferer with 
Damocles. Your plant may be threatened by damage from over- 
pressure within pressure vessels. Damocles needed a warrior’s helmet 
to save him from his sword . . . he needed a “safety head” tailored to 
his requirements. Pressure vessels need BS&B Safety Heads tailored 
to your particular pressure specifications . . . ¢esigned to fail safe 
when overpressure occurs. 


WEEN SAFETY 


Within Pressure Systems 


The heart of the BS&B Safety Head is the rupture disc. When this 
dise ruptures at a predetermined pressure you relieve the overpressure 
within pressure systems that spells safety to your personnel, protec- 
tion to your property and valuable equipment. Knowing that BS&B 
Safety Heads are on the job in your plant affords you mental peace. 

Into the rupture dise is built a controlled weakness. It’s designed 

to fail safe within plus or minus 5% of the predetermined pressure 
Why not remove specifications. You give us the necessary operating information and 


BS&B will give you a safety head with an action that is fast, positive 


one of “the swords of Damocles” 


and accurate .. . regardless of whether your pressure applications are 
that may plague you. Write today for air. gas or liquid—bland or corrosive. 
for complete BS&B Safety Head _ First, the metal is selected for fabrication to specifications of any 
nt eid ; y given lot of discs. Then discs are selected at random and tested to 
Catalog and details. There is no destruction after lot is completed. If each one tested does not break 


within 5° of the rated pressure the entire lot is discarded. Rupture 
dises are available within range of 5 lbs. to 40,000 Ibs. 

BS&B Safety Heads can be used for either primary or secondary 
safety requirements. relief. 


charge or obligation for a com- 


plete analysis of your pressure 


LACK, IVALLSs RYSON, INC. 


Safety Head Division Dept. 
7500 East 12th Street Kensas City 26, Missouri » TEAD 
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5 Lectrodryers at Cadoma, Wyoming 3 Lectrodryers at Wymore, Nebrasko 1 Lectrodryer at Salisbury, Missouri 


DRY air supplied by Lectrodryers* keeps 
automatic controls awake 24 hours a day 


Designers who planned the Platte Pipe Line are taking 
no chances that moisture will get into instrument air 
lines and foul up controls. They feed DRY air to their 
instruments—air dried by Lectrodryers. There'll be no 
water in their lines to cause freeze-ups, form mud and 
rust to clog delicate instrument ports. 

Leetrodryers catch the vaporous moisture which gets 
by aftercoolers, separators and filters. They're at work 
in petroleum refineries, chemical processing and power 
plants, as well as oil and gas pipe lines, all over the 
world. They're DRYing compressed air to low dew- 
points. keeping controls functioning properly. 


This type of Lectrodryer is used on the W hether your moisture problem concerns instrument 
Platte Pipe Line; proved dependable 
in many years of service. storage areas, there are Lectrodryers to solve it. W rite, 


air. materials being processed or air in workrooms and 


telling your troubles with unwanted moisture, to 
Pittsburgh Lectrodryer Corporation, 307 32nd Street, 


Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erianger, Paris XVI. 
in Belgium: $. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYERS DRY 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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Only the 


CONSOTROL 


gives you all these advantages! 


For indicating control functions in your console 
or graphic panel instrumentation, no other con- 
troller offers so much for so little money as the 
Foxboro Consotrol M 52 Indicating Controller. 
Compare these combined advantages: 


2. 


3 
4. 
5 


A completely self-contained, compact, 
panel-mounted Indicating Receiver Con- 
troller that costs up to 20% less, installed, than 
usual graphic panel indicating control. 

Simple installation — only 2 connections be- 
sides the air supply. 

Pull-out feature that provides complete acces- 


* sibility of control mechanism from front of panel. 


Instrument-type pressure transmitter for 
driftless remote manual control, instead of usual 
pressure regulator. 


Simple 2-position transfer switch and ‘fool- 
proof” transfer indicator provide absolutely 
bumpless transfer. 


REG. VU. S. PAT. OFF. 


& Graphic panel compactness — takes only 3°” 
of panel space. 


7 “Full-size” performance — control action un- 

* surpassed by the finest conventional-size con- 
trollers. Available in Proportional, Proportional 

with Reset, Proportional with Derivative, Propor- 
tional with Reset and Derivative, and On-Off. 


& May be used with separately-mounted recorder 
* using conventional circular charts. Up to 6 
records may be combined on one chart with the 
Foxboro Multi-Record Recorder. (Consotrol Re- 
corder-Controllers, featuring full scale 4” strip 
charts, also available.) 


Get full details of this space-saving, cost-saving 
instrumentation. Write for Bulletin 463 describ- 
ing the complete Consotrol Line of graphic 
panel instruments. The Foxboro Company, 
741 Neponset Ave., Foxboro, Mass., U. S. A. 


ECORDING - CONTROLLING - INDICATING 


INSTRUMENTS | 
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This Niagara Filter, at Shell Oil's Houston refinery, removes 
troublesome iron sulfide from solutizer solution. The results, in 
annual savings and uniform gasoline quality, are described below. 


NIAGARA FILTER keeps Solutizer Solution “on-stream” 


Shell Oil Company uses a Niagara Filter its 
solutizer mercaptan extraction process and thereby 
effects “a significant annual saving.” , 

Caustic solutizer solution is introduced into the 
extraction system. where it comes into contact 
counter-currently with the mereaptan-contaiming 
hydrocarbon fraction. The treated fraction and fat 
solutizer solution are withdrawn from opposite ends 
of the system. 

A Niagara Filter was installed to remove the 
small amount of iron sulfide particles (averaging 
20 mierons) whieh gradually accumulate fat 
solutizer solution. These insoluble materials in the 
system act as nuclei for troublesome emulsions and 
impair the effectiveness of the plant. The iron sul- 
fide is contained in gasoline streams entering the 
solutizer plant. 

The Niagara Filter has 16 stainless steel leaves 
with a total filter area of 322 sq. ft. [tis delivering 


an Filler 


CORPORATION 


Januar 195 


solutizer solution free from iron sulfides, at a flow 
rate of 2700 GPIL—and is doing this continually 
for a pertod of OF hours before it is necessary to 
clean filter. 

Continuous filtration helps to heep operation of 
the solutizer plant at high efficiency. Gasoline pro- 
duction remains uniformly high in octane number 
and tetracthy lead susceptibility. 

Niagara all-metal filters always save through 
elimination of filter cloths. simplicity of operation, 
increased filtration rates and long life of the stain- 
less steel solderless filter leaves. Niagara filtration 
engineers are experienced in all types of filtration 
processes. They may be able to help you with your 
problems. and will be glad to test samples and tell 
you about pilot filter rental and other services. A 
letter from you outlining the problem will bring a 
prompt reply without obligation. Use the coupon 
below to order Bulletin G-147 for your files. 


NIAGARA FILTER CORP., 3083 Main Si. Buffalo 14, N.Y. 
Please send me details of Niagara Vilot Plant 
Filter rental Bulletin G-147 


Name 
Title 
( ompany 


IN EUROPE—NIAGARA FILTERS EUROPE, 36 Leidsegracht, Amsterdam-C, Holland 


( ity Joue State 
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ATTAPULGU 


..two reliable names along the path of petroleum processing 


WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


. . . 
and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 

Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


Dept. W, 210 West Washington Square, Philadelphia 5, 
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Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don't take 

that chance .. . especially when it's so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a litfle valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 


Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 


More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap designed 
with more production in mind 
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Meet 
Solvays New Trade Mark 


SOLVAY CHEMICALS 
FOR THE 
PETROLEUM 


SOLVAY 


Soda Ash 
Caustic Soda 


Caustic Potash 


Caicium Chloride 
Sodium Nitrite 


j SOLVAY’'S long established trade marks (soLvay and & ) 
| that have appeared in our advertising, our literature and 


on our pac kages tor over seventy years have been 


combined in a new design. 


From now on, when you see this new trade mark— 


whether on tank cars, bags, drums, or in our advertising and 


literature—it will identity Solvay and everything for which 


Solvay stands. We hope our friends in the petroleum industry 


will get to think of this new trade mark as the symbol 


of Solvay’s traditional quality and dependable service 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston Charlotte « Chicago Cincinnati Cleveland Detroit 
Houston * New Orleans * New York © Philadelphia ¢ Pittsburgh 


St. Lours * Syracuse 


Soda Ash « Caustic Soda « Chlorine + Potassium Carbonate + Calcium Chloride + Caustic Potash + Sodium Bicarbonate *» Ammonium Bicarbonate 
Specialty Cleansers » Sodium Nitrite « Para-dichlorobenzene + Ortho-dichiorobenzene « Monochlorobenzene « Ammonium Chloride e Sesquicarbonate of Soda 
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Saves Tank Buyers Money at 
4 Fabrication Points 


Large industries...and small...save money by 
consulting the Posey Iron Works at four critical points 
in tank fabrication: 

1. When type and size of tank are being determined. In 
its forty-two years of practical experience, the Posey 
Iron Works has accumulated a thorough “backlog” 
of helpful information. 

2. When special storage problems must be solved. Posey 
Iron has the facilities required to meet special 
requirements. 

3. When corrosive liquids must be handled. Posey Iron 
engineers are well qualified to advise on the alloys 
needed to handle the various corrosives—including 
sulphuric acid. 

4. When tank is ready for erection. Posey lron is 
equipped to give complete service in erecting tanks. 
Posey Iron Tanks are constructed with flat, ellipsoidal 
or radial cone bottoms... with structural or tubular 
columns. All standard codes are met. It may pay yo 

to check with Posey. Write today. 


PRODUCTS 
Tanks 


Stacks 
Digesters 
Pipe 


Pressure Vessels 
General Steel 
Plate 
Construction 


Recently installed Posey Iron tank with 
150,000 gallon capacity. 34’ diameter; These four Posey Iron stacks measure 23' 


126" on straight shell with ellipsoidal diameter x 12'6" diameter x 192' 6" high. 
top and bottom. 
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OSEY IRON WORKS, INC. 
«LANCASTER, PA. 
| New York Office: Graybar Building 
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WOLVERINE 


@ Wolverine condenser tube is manu- 
factured in standard diameters, wall 
thicknesses and lengths—and in a 
number of alloys. It is packaged care- 
fully to give utmost protection during 
shipment and storage and for your con- 


venience in handling at time of use— 


PLAIN TUBE 


In sizes from ¥%" to 2” O.D. 
thicknesses from .042” to .180”. 
Lengths up to 50 ft 


Alloys: copper, cupro-nickel, aluminum, brass, red 
brass, 70-30 brass, Muntz metal. 


Tempers: All condenser tubing furnished in accordance 


with ASTM B-I11 Specification or similor speci- 
fications. 


us PAT. OFF 


CONDENSER 


FINNED TUBE 


WOLVERINE TRUFIN® 


—THE INTEGRAL FINNED TUBE 
Furnished with plain ends to permit best assembly 
In nominal sizes from ¥%" to %”—root diameter. 
Wall thicknesses from .032” to .065”. 


Alloys: copper, cupro-nickel, red brass, admiralty, 


aluminum, aluminum-brass, SAE 1010 steel, and 
stainless steel. 


End treatments: plain ends, stripped, full-finned, or 
variations of these end treatments. 


WOLVERINE TUBE DIVISION 


of Calumet & Hecla, Inc. 


Manufacturers of tubing exclusively 
1431 Central Ave. 


© Detroit 9, Michigan 


Wolverine Trufin and the Wolverine Spun End Process available in Canada thru the 
Unifin Tube Co., London. Ontario 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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The successful pumping of a 
hydrocarbon of the peculiar and 
difficult nature of liquid Ethylene 
indicates the versatility of Milton 
Roy Controlled Volume Pumps. 
The fact that liquid Ethylene is 
an important building block for 
many organic compounds—used 


in anti-freezes, plastics, insecti- 


lab of a major chemical company. Here are a few of the require- . 
ments this pump satisfies: Slow speed on the suction stroke to — 
prevent “flashing” of the liquid Ethylene into a gas; special 
metallic packing which eliminates all leakage, withstands: the 
_ 15,000 psi compression; refrigeration through the jacketed liquid — 


cides, resins etc.—makes high- 
pressure pumping of this liquid 
in controlled volume an indus- 
trial necessity. 

And for those diversified liquids 
usually considered as gases at 
normal temperatures and pres- 
sures—carbon dioxide, Butane, 
Vinyl Chloride, Propane, Pro- 
pylene, to mention just a few, 


von 


concentrations of air is” 


explosive. Field reports 


Milton Roy Controlled Volume 
Pumps have pin-point applica- 
tion. They give flawless service. 
Call the Milton Roy representa- 
tive listed in your classified 
telephone directory for additional 
information on Milton Rey Con- 
trolled Volume Pumps for your 
specific process problem. Or 
write us direct. 


COMPANY 


1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 
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Ringwood gasoline plant now a reality 


after 7-year struggle with engineering obstacles 


Clark Compressors 


© 1952, Clark Bros. Co., Division of Dresser Operations, Inc 


| 
— 
js Petroleum Refiner—l ol. 82, N ] 


Since the development of Ringwood producing 
field (near Enid, Oklahoma) was begun in 1945, 
several oil and gas corporations had consid- 
ered constructing a natural gasoline plant to 
process this field’s gas. It was not until early 
1951 that the joint effort of Warren Petroleum 
Corporation and Oklahoma Natural Gas Com- 
pany finally resulted in a plan which would 
justify the present operating facilities. 

Design engineers first had to overcome three 
major obstacles to assure economically sound 
operations — (1) Shortage of water. (2) Rela- 
tively lean gas. (3) Widespread gathering area. 

One of the principal problems was compres- 
sor selection. Conditions demanded unusually 
high efficiency and low operating costs. The 
solution: Five Clark 2500 bhp HLA-10 Gas- 
Engine-Driven Compressors, the largest avail- 
able in the world today. The reasons: 


PRECISION BY THE TON 
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@ Their high thermal efficiency assured maximum 
conversion of fuel gas heat value to power, with a 
minimum rejected to the cooling water. 


@ Their high compressor cylinder efficiency was essen- 
tial because of the volume of lean gas to be handled. 


@ Their greater power packed into fewer units meant 
less operating personnel. 


Now on stream for several months, this 
unique gasoline plant has already proved the 
feasibility of operating under these extremely 
adverse conditions. 


For complete information on the 
Clark Compressors that contributed 
to its success, write for Bulletin 113. 


CLARK BROS. CO. « OLEAN, N. Y. 


Division of Dresser Operations, Inc. 
OFFICES IN) PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Save one barr 


with the 


In every processing vessel that burns fuel, air 
preheat shows the way to save as much as 
one barrel out of every five. When refineries 
alone burn over 200,000,000 barrels every 
year, this means the Ljungstrom Air Preheater 
can recover tens of millions of production 
dollars that are now going up the stack. 

The Ljungstrom removes precious BTU's 
from exit gases and transfers them to combus- 
tion air. Its effectiveness can be gauged from 
the fact that every 35-40°F of preheat means 
roughly a 1% saving in fuel—and Ljungstroms 


of fuel in every five 


now in use preheat air to over 600°F. 

In addition to saving as much as 20% of 
your fuel, more effective fuel utilization means 
that your equipment can deliver greater 
throughput... can burn lower grade fuels with 
less slagging .. . lets you eliminate convection 
surfaces without reducing production. 

In these days of high fuel costs, every 
process industry should consider the Ljung- 
strom for new installations or modernization 
of existing equipment. Call or write The Air 
Preheater Corporation for full details. 


The Ljungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heot accumu 
lators. As the rotor revolves, 
the heat is transferred from 
the waste gases to the in- 
coming cold air. 


Wherever You Burn Fuel, 
You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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every effort to provide the 


rexas PIPE BENDING commany 


PIPE BENDS OFFICE AND PLANT 
PIPE COILS 301 FRIO STREET 
WELDED HEADERS HOUSTON WEntworth 6605 
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Grating and Star Treads for Greater Safety 


(Above) Thewsends of squere feet of KLEMP HEXTEEL installed in Worlds 
Biggest Cetelytic Crocker Unit ef this Gient Gulf Oi! Refinery in Port 
Arthur, Tenes 


The Klemp Metal Grating Corporation 
has been serving the needs of the Oil 
Companies for almost Half A Century. 
We the wth During this time Klemp has produced 
and patented several specialized gratings, such as 
HEXTEEL® and FLOORSTEEL® reinforcement 
meshes for use in fractionating vessels for the Oil, 
Chemical and Petro-Chemical industries. 

KLEMP DIAMOND RIVETED and KLEMP 
KREST WELDED GRATINGS are consistently 
specified for stair treads, walkways, landings, 
tower stairs, catwalks, stairways and many other 
applications. 

We are the only grating company to do all of 
our own work and we have complete fabricating 
facilities from complicated radial “set-ups”, down 
to simple runs. Our engineers have spent a lifetime 
in this business and their specialized experience 
is at your service. We solicit the opportunity to 
solve your most difficult grating problems. 

Write for Klemp's two 
new, free, fully illustrated 
technical catalogs, titled— 

KLEMP 4 Grates” 
serving the Nation's 
Major Oil Companies 

KLEMP Open Steel 
Grating And Stair Treads 


Mr Lowes Turbeville Mr WV Jacke Mr H L Thomps 
neolidated Sales Agen Tulsa. Ohlahoma Thompson Cy 
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Letters 


“What Prompts Progress” 


Excerpts from some of the letters we 

received commenting on “What Prompts 
Progre ss” are shown below Phe edi 


If this Housing ever 
Breaks or Distorts we 


torial appeared in our November issue itt ic Bese 


and discussed the imdustry’s incentives 


to encourage the publication of technical 
articles 

‘lL am im accord with the thinking that 
vou have so well expressed. firmly Ie 
be derived from 


heve that benetits can 


report and pubheizing many of the 
things that we do and accomplish im our 
refiner perations. am especially 


anxious that our younger men be given 
an Opportunity to present m= print thei 
and accomplishments.” 

Argyle, vice president, 


Sinclair Refining Company 


Generally speaking, my opinion would 


concur with the views expressed in your 
editorial, There are conditions and cir 
cumstances, however, m any company 


at any specific time which might make 


it appear to a publisher that, even as a 


general principle the behef as expressed 
] 


mommy opinion was not the case im that 
particular company 


orter lLanetitt schior vice president, 
Phe Pure Onl ¢ 


Only Genuine 


“The editorial well expresses much of 
our opmion on the subject of publica 
tions. We might quarrel with em 
argue that what you mean is “common 


phasis on “moral responsibility ind 
sense.” But we think you picked the 


night words when vou stressed the need : 
to “encourawe emplovees to write and PIPE WRENCHES 
to minimize (clearance) difficulties ; 
Writing occupies more of technical e 
reading Caretu Writtng la a re 
search man puts into a manuseript for e bl d 
pany report easier tor him to write 
and Look for the wrench with that guarantee label to 
| Roberts, weneral manaver, 
Standard Oil Company (Indiana) make sure you get the extra-easy work and extra Y 
durability that have made RIGID the world’s ; 
“T do not believe that there can be 
sound disagreement with the idea that most popular wrench. é 
intormation developed in the laboratories ° 3 
and commercial operations of industrs Only RIGID assures you a hookjaw that always 
should be published as promptly as is a 
the rides freely in the housing; adjusting nut alw ys 
of the omnes the companies...” spins easily to pipe size. Replaceable alloy jaws 
alpern, vice president, Hand j al 
oO an 1 scale on 
hookjaw. Safe stout comfort-grip I-beam handle. 
“TL enjoved reading it and quite avres . 
ith you that technical literature is the Save work and money— buy genuine RIGAIDs 
undation of modern science. For that ~ 
very reason we subscribe to your publi at your Supply House. 
cation and to many others concerned 
with the accumulation of scientific data THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S.A. ji 
pertamimge to the oil industry - - 
Stanolind Oil and Gas Company } 
“LT believe that a company should re 
lease informative articles of a technical 
hature I deo not beheve that material 
should be released unless carefully pre , 
pared or for the sole purpose of getting i 


the author's name in print.” 


K. Fk. Kingman, vice president, 
Union Oi Company of California 
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BE SURE of good results on any fluid mixing job 


SPECIFY It’s easy to avoid all risk when you buy a mixer. Just specify 
LIGHTNIN Mixers. 
« bed ‘ 
7 Every Ligurnin Mixer is guaranteed two ways: 
1. guaranteed against mechanical failure 


2. guaranice d to do the job right 


That’s why you're doubly protected—-doubly sure--when you 
choose Ligutrntn Mixers. Many Licurntins have been in refinery 
service 20 years and more! 

Call your Licurntn Mixer representative today. Or write us for 
information and engineering help on any fluid mixing problem. 


: MIXING EQUIPMENT Co., Inc. © 
0., nc. H 
: 164 Mt. Read Blvd., Rochester 11, N. Y. : 
In Canada: William & J. G. Greey, Ltd., Toronto 
Please send me the literature checked 
[} B-104 Side Entering [| B-106 Condensed Cata- 
EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT et Mixers log showing complete a 7 
hoa B-103 Top Entering Mix- line 
ers (propeller type) {| B-75 Portable Mixers 
2 f B-102 Top Entering Mix- (electric and air driven) 
SS 7 ers (turbine and paddle [| DH-50 Laboratory Mix- ¢ 
a type) ers i 
Name | 
or 4 Title 
PORTABLE SIDE ENTERING TOP ENTERING g Address 1 
Ye to 3 HP 1 to 25 HP be to 500 HP | City Zone State | 
i 


Gér Gu, 
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PETROLEUM 


REFINER 


TO HELP YOU, the busy 
A Quick Look reader, determine in a few 


For Busy Readers minutes which articles to 
read first, we've added a 


new feature this month entitled “A Quick Look at 
Petroleum Refiner This Month.” Tf vou didn’t 
bump into this feature immediately following the 
table of contents, turn back to page 2 to check this 
two-paged, fast-moving digest of the principal arti 
cles in the magazine. 

The “digests” are not merely a synopsis of the 
articles. In addition to the highly skeletonized facts 
of the article, they give the “why” of them, also. 
This iS yust another step in a long series of deliber 
ately planned efforts on the part of your Prrro- 
LEUM REFINER to conserve the time of its busv 
readers. 


\ ies C IF THERE BE any who doubt 
njur es tan the value of organized safety 


Be Prevented programs, let them examine the 

industrial accident frequency 
curve since 1950. It peints to the undisputable fact 
that more than 70 percent of today’s occupational 
injuries occur in establishments without organized 
safety programs. 

The total of these injuries has now reached a 
volume alarming to the National Labor-Manage 
ment Manpower Policy Committee, composed of 
top-level labor and management representatives 
who serve as policy advisers on manpower to the 
Office of Defense Mobilization. This group has 
noted that occupational injuries in 1951 were 12 
percent more numerous than in 1949. Approxi 
mately 16,000 men and women in all occupations 
lost their lives and 2 million others suffered lost 
time injuries in 1951. 

The reason for the increase is, quite obviously, 
the Korean War, which has brought large num- 
bers of new workers into the U. S. labor force and 
caused a wholesale shift of workers to new, and 
therefore more dangerous jobs. 

Just as obvious is the remedy: applied, organized 
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safety. The great majority of work injuries are 
preventable, and there are tested means for pre 
venting them. From a variety of sources, both 
public and private, information can be obtained 
which if fully utilized can cut losses to a small 
fraction of the present heavy toll. 

The problem is one that cannot be overlooked 
by alert management. 


“OPERATION Kon 
Good Will From Tiki” deserves more 


Operation Kon-Tiki attention from the oi! 


industry than perhaps 
the public relations people for Anglo-Tranian Oil 
Company, in cooperation with the Shell and Esse 
organizations, likely will get. It deals with some 
thing about which the oil industry should be in 
formed because it is the kind of information that 
the industry needs to spread out for resulting good 
public relations. 

\ 134-ton vacht has just completed the unique 
mission of stalking the drift of oil slicks on the 
high seas off southwest England. Its objective was 
to find ways and means of combatting the growing 
menace of oil pollution in the harbors and on the 
beaches around the United Kingdom. It was 
dubbed “Operation Kon-Tiki” because it is con 
cerned mostly with drift and ocean currents. 
Sought are scientific data on what happens to 
patches of oil washings which are discharged at 
sea as a part of tank-cleaning operations. 

Results of “Kon-Tiki” likely will form part of 
the British reply to a request by the United 
Nations that its members survey the problem. A 
full report analyzing all replies received will be 
submitted to a special UN committee early next 
month. 

The problem is essentially international because 
most of the discharge or wastage of oil occurs on 
the high seas outside territorial waters. Since 1926 
there has been an international “gentleman's agree- 
ment” against such discharge within 50 miles of 
any coast. But this apparently is not the solution 
Surf bathers and salt water fishermen and hunters 
will testify to that. So whatever the oil companies 
can do toward eradicating the hazardous and dam 
aging practice will, in the long run, be good from 
a public relations viewpoint. The “Kon-Tiki” ef 
fort, and any like it, are to be commended. It is a 
problem worthy of the industry's best thinking 
and action 


REDUCTION OF maintenance 
costs recovers precious dollars 
from the “Expense” column to 
the “Profits” column, with little 
or no capital expenditures, Are there ways to a 
complish this attractive transfer? Yes, there are 
many ways, and beginning with this issue, 
PeTROLEUM REFINER will point them out with a series 
of articles on Maintenance. 


New Source 
Of Profits 


For U. S. industry as a whole, maintenance costs 
are up 100 percent for the last five years, while for 
the same period capital investments have been in- 


| | | 
e 
1, 
( 
| 
LOOK | 
4 
4 


Top quality power and process plant equip. 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 


Plants, and Power Plants the world around. 


A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. M. E. and A. S. M. E. COD 
CARBON STEEL and ALLOY STEELS 
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new lig ht through 


RESINS, SOLVENTS, 
SPECIALTY 


...a@ word 
about 
LuUM™MUS 


The Lummus Com- 
pany designs, engineers and 
builds petroleum, petrochem- 
ical, and chemical plants. We 
have been doing it for better 
than fifty years—at sites all 
over the world—to the tune of 
over 600 plants. Lummus-built 
units make the world’s most- 
needed chemical products. We 
were at the forefront in pro- 
viding huge styrene and buta- 
diene plants to feed synthetic 
rubber output. In the field of 
ethylene manufacturing fa- 
cilities, the name Lummus 
looms biggest of all. 


Acetylene gas played a modest role 
at the turn of the century. It lit some 
homes and streets, and the road ahead 
for automobiles and bicycles. 


But acetylene chemistry has placed this 
versatile gas in a new light—the light 
of chemical greatness. It is today’s 
process newsmaker—the parent of hun- 
dreds of chemicals and chemical prod- 
ucts. Based only on what is known right 
now, two billion pounds will be needed 
in 1960! 


The proven Wulff Process for the pro- 
duction of high-purity low-cost acety- 
lene from hydrocarbons is now available 
through The Lummus Company. Com 
pared with other processes, a plant 


utilizing the Wulff Process offers a num- 


SYNTHETIC RUBBER 


ber of economically attractive features: 
1) employing a unique regenerative 
thermal technique, no oxygen plant is 
required; and the electric power re- 
quirements are extremely modest; 2) 
initial plant investment is substantially 
lower; 3) low maintenance costs have 
been proved; 4) manufacturing costs of 
about 6!» cents a pound are indicated; 
5) process flexibility permits the use of 
any vaporizable hydrocarbon as raw 


feed stock. 


Regardless of your present or proposed 
utilization of acetylene, it will pay you 
to learn more about this proven process. 
The Lummus Company has detailed 
engineering studies, and is ready to 


team up with you today. 


‘uummus| THE LUMMUS COMPANY 
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LIGHTNING PRODUCES FERTILIZER, TOO 


Naiure’s fireworks by transform- 
ing the inert nitrogen in the air to 
nitric acid — produce much more 
fertilizer per year than do Chemico- 
built plants. But lightning scatters 
its benefits without consideration 
for those who need them. Chemico- 
built plants, on the other hand, pro- 
duce the kind of commercial fertili- 
ver you want... where you want it 


when you want it...in the 


CHEMICAL CONSTRUCTION CORPORATION 


concentration you want very 
reasonable price 

Chemico offers a complete 
neering and contracting service to 
the fertilizer industry, ranging from 
the design and contruction of com- 
plete fertilizer works to furnishing 
small individual units and auxiliary 
plants of a specialized nature. From 
Pittsburgh to Pakistan, from Colom- 
bia to China, Chemico has been 


A UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 22. N. Y. 


(ABLES CHEMICONST, NE® YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODL CTS LTD LONDON * CHEMICAL CONSTRUCTION 


(INTER-AMERICAN) TORONTO SOLTH AFRICAN CYANAMID (PTY) LTD... JOHANNESBURG 


CC.244 EUROPEAN LICENSEE OF N. E 


PROCESS HYDRO-NITRO S. GENEVA, SWITZERLAND 


building such plants since 1914. 
Chemico brings to each new project 
a wealth of experien e, proven meth- 
ods and guaranteed performance. 

If your plans include the produc- 
tion of nitrates, superphosphates. 
double superphosphates, ammonium 
phosphates, mixed salts or any other 
commercial fertilizers, it will pay 
you to discuss your specific prob- 
lems with Chemico. 


Cons 


Chemico plants are 
profitable investments 


. 
= = 
— 


January, 1953 


The 


creased only 25 percent. Obviously something is out 
of balance. That “something” is the slow growth 
of maintenance technology. Only within the last four 
years has the squeeze on corporate profits forced re- 
finery management into critical appraisals of their 
maintenance facilities. Here are the facts, bluntly 
stated, on what they found. Maintenance was far be 
hind processing operations as regards efficiency 
Supervisory personnel resisted change, preferring to 
hang on to time-tested cook-booking procedure. Col 
lege trained specialists were few and far between 
Research for new techniques and methods was vir 
tually non-existent. Labor unions, with their rigid 
craft distinctions, had complicated the problems. 

Maintenance departments are going through the 
metamorphosis experienced by operating departments 
15 vears ago. Concentrated effort is being directed to 
the search for new techniques. And that’s where we 
come in. One of the most pressing needs has been for 
better communications—the free exchange and wide 
dissemination of ideas and technical advances. Be 
ginning with this issue, the Maintenance and Opera 
tions Section of PerroteumM RerFiner will use its 
pages for the furtherance of maintenance technology. 
Refinery and petrochemical maintenance experts from 
all over the country are contributing the best of their 
ideas and thinking. There are real dollars for your 
company in this new program. Be certain that 
PeTROLEUM REFINER ts directed to your key men. 


EXCESSIVE supply of 
Excess Gasoline motor fuel by the end of 
Supply Not Unlikely winter appears to be a 

good possibility. Point- 
ing to this prospect are current high refining rates, 
present large stocks, expanded refining capacity 
and a slowing down of demand’s rate of increase 

Already high gasoline stocks are growing at a 
faster rate than a year ago. Mid-December inven- 
tories stood at 131 million barrels, almost 3 million 
barrels above year ago, although they were only 
124 million barrels above the preceding year on 
November 1. Stocks this year have risen 10% 
million barrels since November 1, compared with 
a gain of 7% million in the same period of 1951. 

Stocks will grow more rapidly during the next 
two months and are fairly certain to top the all 
time peak of 16024 million barrels on hand at 
end of March, 1951. The big question is how much 
more will be tanked by end of this March. 

A move in the right direction was the reduction 
of refinery runs early in December. Later in the 
month they appeared to be heading back to the 7 
million-barrel level of preceding months. A level 
considered too high to prevent excessive motor 
fuel supplies. 

High runs are principally due to increased ca 
pacity of the nation’s plants. A recent API survey 
indicated the U. S. has sufficient facilities to run 
more than 7!4 million barrels of crude daily. That 


is an increase of 356,600 barrels in capacity this 
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year. An additional 157,700 barrels are scheduled 
to be added by the end of September, boosting the 
total to 7,742,800 barrels a day. 

Exports are expected to lessen as Europe's re 
finery expansion program makes that area more 
self sufficient as far as petroleum products are 
concerned. 


IN SPITE OF material and 
New Records technical power shortages, 1952 
Set saw previous records for drilling 

and refining activities broken. 
For the tenth consecutive year, production, refin 
ing and distribution of oil products hit new peaks 
as the American people consumed more petroleum 
than ever before in history. 

In his year-end report Frank M. Porter, presi- 
dent of the American Petroleum Institute noted 
the increase in total demand of 3 percent over the 
former highs established last year. 

The new refining records are more remarkable 
since they were established in spite of the country 
wide strike last spring. The increase in throughput 
amounted to 66 million barrels, roughly equivalent 
to 11 days capacity in the nation’s refineries, 

These amazing accomplishments did not come 
\gain the oil industry was one of the 
nation’s biggest spenders. More than $4 billion 
were poured into an expansion program dedicated 
to the theme, “Petroleum Is lrogressive.” These 
huge expenditures for the development of new 
facilities and improvement of services and prod 
ucts have simultaneously enhanced the strength 
and security of the United States. 


cheap. 


THE SOBER attitude of indus- 
try toward the new administra- 
tion in Washington is reflected 
in a recent speech by Donald F. 
Carpenter, an E. I. du Pont de Nemours & Com 
pany executive, who described the new adminis 
tration as one which provides the industry with 
an opportunity for constructive action but pre- 
sents, at the same time, heavy national responsi- 
bilities. Said Carpenter, “Give us equality of 
opportunity and let us show you what we can do 
for this glorious country of ours. Let us practice 
the free enterprise system and let it demonstrate 
again what miracles it can perform for all Amer- 
icans. Let us also say, however, that if we are 
granted this request, we will pledge, in turn not 
to abuse our opportunity. 

“It is now time for us to show our statesman 
ship. We must not change from the hunted animal 
to the devouring beast—but rather we must 
emerge from behind the tree confident that we will 
not be fired upon by the first government agency 
that spots us. We must quietly, sincerely, and 
energetically carry on our duties like the true 
domesticated animal—the beast of burden, if you 
like, but the servant of our country.” 


Agreeable 
Climate 
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vou Know THAT 
univeRsAL SERVICE PROTECTS: 


PILOT PLANT STUDIES 
PROTECT VOUR INVESTMENT 


The science of translating ideas into practical refining 
processes is a phase of Universal Service that has enhanced 

the economics of the petroleum industry. Through 

pilot plant studies, Universal not only determines the commercial 
worth of new processes but also evaluates charge stocks 

from fields all over the world. These continuing studies have 
contributed to the advancement of methods and the 


improvement of products from petroleum. 


Critical analyses of pilot plant tests enable Universal 
technologists to provide the precess most adaptable to the charge 
stock involved . . . to assemble design data... and to 
provide accurate advance information on the costs of plant 
construction and operation another way in which 


Universal Service Protects Your Investment. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 30 EAST ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A 
Laborotories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your lnvesiment 
through laboratory research . . . pilot plant studies design and 
engineering construction supervision licensee instruction 


post on-stream service collateral services 
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Elliott turbine-driven blower serving cat cracker at the 
modernized McMurrey Refinery, Tyler, Texas. The blower 
is rated 16,750 inlet cfm with a 25.5 psi pressure rise. The 
Elliott 1760-hp condensing steam turbine is direct-con- 4 
nected, operating at 6030 rpm. 


ELLIOTT Centrifuga/ BLOWERS 


The centrifugal air blower pictured above is typical of the many Elliott blow- 
ers now serving the oil industry. Similar blowers are handling hydro-carbon 
gases in the same refineries and are proving to be more reliable and less costly 
to maintain than displacement type compressors previously used for this service. 
Meeting the high reliability requirements of refinery service, Elliott blowers and 
compressors have aided in establishing several outstanding records for continu- 
ous performance of a refinery. They are recognized for their dependability and 
high availability, Since Elliott can furnish the driver as well as the blower or 
compressor, unified responsibility is a further advantage. 


For details, contact your local Elliott representative or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 


CENTRIFUGAL BLOWER DIVISION 


Petroleum Refiner—V ol. 32, No. 1 


P2.30 


omy 
al g 
— 
Ree 
62 


What's Ahead in 


Oil company executives optimistic that industry 


will flourish with more kindly Washington administration. 


Changing yield patterns seen for refinery output. 


A RETURN TO basic principles is 
a major problem confronting the oil 
industry and the rest of the nation dur- 
ing 1953. That is the opinion of petro- 
leum refining executives participating 
in the PerroteumM Reriner’s second 
annual symposium on what's ahead 
during the coming year. 

The executives are strongly optimis- 
tic that all industry will flourish with 
renewed vigor in the kindly climate of 
a new administration. 

It is expected that considerable at- 
tention must be paid to the changing 


MICHAEL HALPERN, 
Vice President 
The Texas Company 

Refiners face heavy expenditures for 
new facilities and some remodeling of 
existing facilities in order to meet the 
expected increased 
volume require- 
ments of petroleum 
products. especially 
the anticipated high- 
er octane require- 
ments for moter 
gasoline, and the in- 
creased demand for 
aviation gasoline. 

Qur success in 
meeting require- 
ments will depend Halpern 
largely on the availibility of technical 
manpower and of materials, particu- 
larly steel, alloys, and copper. Maxi- 
mum _ utilization of technical man- 
power, and a relaxation of controls by 
PAD over materials presently re- 
garded as critical, would make it pos- 
sible for the refining industry to meet 
the anticipated increased demands. 
both military and civilian. 

Full production from existing re- 
fining facilities depends upon proper 
maintenance, which in turn also de- 
pends upon the availability of such 
necessary materials as steel. alloys, and 
copper. 
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vield patterns of products in view of 
heavier production of newer materials 
such as ethylene, propylene, butylenes, 
acetylene, or combinations of these. 

Other problems concerning the ex- 
ecutives: 

®@ Production of adequate volumes of 
motor gasoline on the Pacific Coast. 

@A global over-supply of crude. 

@ The availability of technical man- 
power and certain materials. 

@ Atmospheric and water pollution. 

The executives’ statements: 


Cc. S. TEITSWORTH, 
Director-Manufacturing, 
Socony-Vacuum Oil Company 

The increasing importance of the 
atmoshperic and water pollution as- 
sociated with petroleum refinery op- 
eration continues to 
he of major concern 
to the industry. In 
the past the control 
of water pollution 
has generally re- 
ceived more atten- 
tion than the con- 
trol of air pollution. 

However, the cur- 

rent trend is toward 

more emphasis on 

air pollution, Air Teitsworth 
pollution presents the same sort of 
problems of dealing with regulatory 
agencies as does water pollution, but 
in addition, since it concerns the pub- 
lic more directly, it presents problems 
in community relations that are not 
usually encountered in dealing with 
water pollution. 

In the years ahead this aspect of 
air pollution should be recognized by 
the Refining Industry as not only an 
important part of the problem, but 
also as an opportunity to improve 
community relations. A great deal can 
be accomplished by refiners located 
in areas where industrial air pollution 


ompany Publication 


is becoming a community problem, by 
working to correct refinery sources of 
pollution, and letting the public know 
that such work is going on. This type 
of activity would benefit not only the 
refinery in its local area, but also the 
oil industry generally, because it 
focuses public attention on the fact 
that the industry is one that recognizes 
its responsibility to the community and 
to the public in general, and is willing 
to devote time and money to living up 
to that responsibility. 

Additionally, in those areas where 
legislation for air pollution control is 
under consideration, much could be 
gained by taking an active and con- 
structive part in the planning of such 
legislation. By so doing, unduly re- 
strictive legislation may well be 
avoided, and in its place practical 
workable laws should result, with bene- 
fits to both industry and to the public. 


kK. E. KINGMAN, Vice President 
Union Oil Company of California 


The year 1953 will bring us many 
problems in petroleum refining. We 
are probably fortunate in not knowing 
what the worst of 
them will be; how- 
ever, we can reason- 
ably expect to face 
certain problems 
and reasonably ex- 
pect to solve them. 

Pacific Coast re- 
finers will again 
have the problem of 
producing adequate 
volumes of motor 
gasoline to meet Kingman 
marketing demands, A steadily increas- 
ing gasoline consumption will require 
full rate operation of cracking facili- 
ties and very likely the continued im- 
portation of light crudes and natural 
gasoline to supply required amounts 
of gasoline blending components. 

A surplus of residual fuels is an 
ever present possibility and could 
easily become one of our big prob- 
lems. Deep vacuum flashing of resid- 
uals to produce distillates for catalytic 
cracking stocks, and thermal visbreak- 
ing of the resulting bottoms, appears 
the best means of reducing residual 
output, Considerable additional vac- 
uum topping capacity will be put into 
operation during the year and con- 
struction started on more of this type 
capacity. 

We know that the problems which 
always go along with refinery opera- 
tions will be with us again in 1953 
the problems of scheduling major 
plant turnarounds without disrupting 
market supply; of performing equip- 
ment maintenance so that good operat- 
ing efficiency may be obtained, along 
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with safety; and of coordinating all 
of the intricate steps of present-day 
refining techniques. We will also have 
the problems that go with the obtain 
ing. training and leading of the men 
whose minds and hands must operate 
our refineries. We should have every 
confidence that with the anticipated 
constructive attitude the 
refining job for 1953 can be done. 


government 


L. F. MeCOLLUM, President 
Continental Oil Company 
The oil 


fronted, in recent years. with the neces 


industry has been con 
sity of supplying ever increasing de- 
mands for refined 
products Three dis- 
tinet periods of ex- 
pansion have oc 
curred since World 
War Il 

@ The first, imme 
diately 


the war. to 


following 
satisty 
pentup civilian de- 


mand 

@ The second. to 
meet the sudden up 
surge resulting from the Korean War. 


McCollum 


@ The third. to offset the loss of 
Iranian oil. 
The resulting increased capacity. 


coupled with record use of facilities. 
has been adequate to take care of all 
needs, sometimes in an almost specta 
ular fashion. 

In 1953, however. the industry may 
he faced with a much more rapid in- 
crease in refining capacity than in eu 
rently foreseeable demand. ¢ ompletion 
of expanded facilities now under con 
struction or definitely planned may re- 
sult. by the end of the vear. in a resto- 
ration of the | million barrel per day 
reserve refining capacity that existed 
before the outbreak of the Korean War. 
If this proves to be the case, the indus- 
trv will be confronted with the problem 
of absorbing these additions to reserve 
capacity. The problem will be mag 
nified if Tranian oil should return to 
the world markets during the year. 

The lubricating oil markets of do 
mestic refiners have been adversely 
affected by the buildup of foreign lube 
refining capacity. Expansion of foreign 
facilities for the production of other 
refined products may be expected to 
add to the problem of potential over 
supply in the U.S 

The ability of the industry to adjust 
its operations to absorb this surplus in 
a rational and orderly fashion will be 
improved if the new administration re 
turns to business a larger share of the 
management of its affairs. It is 
essential that our economy be kept free 
by checking the trend toward socialism 
which has been a source of increasing 
A return to the normal opera 


own 


EUGENE HOLMAN, President 
Standard Oil Company 
(New Jersey) 

There are many indications that the 
New Year will he a normal year from 
the standpoint of supply and demand 
as a the 
job the industry has 


result of 
done to provide a 
cushion in supply 
of most major 
products 

The disruption of 
supplies caused by 
the widespread re- 
strike last 


Was, 


finery 


spring 
haps. the major op 
erating difficulty 
encountered the oil this 
vear. Then. beset in addition to this 
problem by the steel and shipping 
disputes, the industry minimized the 
effects of these troubles with hearten 
ing display of energy and initiative. 


Holman 


business 


To be specihie. strike-caused losses 
have not only been offset but inven 
tories now exceed comparable 1951 
levels by some 20 million barrels of 
refined products and 7 million barrels 
| consider this a comfort- 
the industry 


can operate efficiently 


situation in) which 


At the same time this condition is. 
of course. in with the desire to 
have ample productive capacity and 
reserves handy for use in an emer- 
geney. For this purpose. the govern- 
ment and the industry felt it| would 
be desirable to attain a productive 
barrels a day 
im eXCess of demand. The 
industry should be proud that during 
1952 it achieved this goal. 


capacity of | million 


current 


There have. naturally. been bottle- 
necks. For example. the tight situation 
in aviation How- 
ever. that pressure should ge gradually 
eased with the completion of new 


gasoline continues. 


facilities. 

Demand for petroleum products has 
heen rising each vear in this country 
and abroad for time and each 
vear the challenge has been met. The 
total volume of demand in 1952 in the 
U.S. was more than 3 percent above 


some 


tion of the laws of supply and demand. 
through elimination or relaxation of 


controls. will permit the economic 
movement of supplies from areas of 
surplus to those of famine. 

Despite the immediate possibility of 
oversupply. the long-range view is en- 
because the dynamic nature 


indicates continuing 


couragine. 
of our economy 
vrowth in both domestic and foreign 


demand for petroleum and its products. 


the previous year’s requirements. In 
1953, indications are that demand may 
vo up about 5 percent, providing in- 
dustrial activity continues at the pres- 
ent high level. 


JOUN W. NEWTON, 
Vice President 
Magnolia Petroleum Company 
During the year, refinery operations 
in the U.S. will require adjustments. 
mainly because of steady increases of 
capacity in other 
areas over most of 
the world. Yield 
patterns of products 
will change and, 
too. greater empha- 
sis can be exper ted 
on the output of the 
newer materials 
ethylene. propylene. 


buty lenes. acetylene. 


or combinations of 


Newton 


these. Export losses 
of products should be partially com- 
pensated for by the growing demand 
arising from larger numbers of auto- 
motive vehicles. additional home heat- 
ing installations. further industrial ex- 
pansion, and from the armed forces. 

The changing market may encourage 
construction of equipment for staisfy- 
ing extraordinary requirements for 
high-octane-number fuels. Expanded 
reforming capacity and enlargement 
of existing facilities for the manufae- 
ture of alkylates. aromatics and al- 
lied materials should be extremely 
helpful in adding new strength to the 
nation’s future peacetime economy. 

The expected easing of the steel 
shortage will allow better maintenance 
of refining facilities and will) mean 
earlier completion of many refining 
projects that have been hampered by 
the scarcity of steel, 


J. PORTER LANGFITT, 
Senior Vice President 
The Pure Oil Company 

It is my considered judgement that 
the major problem which will face not 
only our industry. but all others. in 
1953 is that of con- 
tinued effort toward 
a return to the fun- 
damental principles 
in our economy and 
life 


were the foundation 


social which 
upon which our in- 
dustry and our coun- 
built. It 


has been continued 


were 


adherence to those 


Langfitt 


principles which has 
given our industry and our country a 
position of world leadership. With the 
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PIPE FITTINGS 


offer dependability 
safeguarded by 
advanced metallurgy 


Year after year...in all hinds of serviee... 
Ladish Controlled) Quality Fittings set) new 
standards of reliability, One reason is the strong 
reliance on technical progress, Every new facil- 
ity and advanced technique of modern metal- 
lurgy is fully utilized to develop desirable 
physical properties to maximum limits... while 
unrelenting test: procedures continuously safe- 
guard metallurgical soundness and provide users 
with authentic data proving the complete de- 
pendability of every Ladish Fitting. 


TO MARK PROGRESS 


COMPLETE ley FITTINGS LINE 
PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 


MILWAUKEE 
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is a significant feature of all Petro-Chem Iso-Flow Furnaces 

. their design includes vertical tubes which completely 
cover the interior wall surface thus maintaining a low wall 
temperature. The low wall surface temperature greatly 
lengthens the life of the refractory and insulation . . . their 
even heat characteristic eliminates hot spots on tubes... these 
low maintenance factors highlight the experience of more 
than 1,000 installations demonstrating that low maintenance 
is assured with all Petro-Chem Iso-Flow Furnaces. 


PETRO-CHEM ISO-FLOW FURNACES 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17, N. Y.. 
Faville-Levally, Chicago Lester Oberholtz, California Gordon D. Hardin, Lovisvile, Kentucky 


PETRO - CHEM ISO - FLOW FURNACES 
Up 
&% 
an 
i (A = A, 
| 
; Ye; 
| 
3 y 
> 
S 
> 
| 
~ 
~ 
@ 
> 
@ 


change in our national administration. 
there is the possibility of a climate 
more friendly toward industry and 
those principles. This will call, during 
the coming year, for the exercise of 
judicial restraint on the part of each 
and every segment of industry. and 
certainly the oil industry. 


W. R. ARGYLE, Vice President 
Sinclair Refining Company 


The major problem facing the petro- 
leum industry during 1953 may well be 
an over-supply of crude and products. 

Foreign produe- 
tion has increased to 
the extent that they 
are looking for new 
markets: this in 
spite of the Tranian 
situation. which 
must be resolved. 
The impact from the 
reactivation of Lran- 
ian crude produc- 
tion is bound to be 
felt and will add to Argyle 
the already existing excess supply. 


New refinery facilities now in op- 
eration and additional facilities which 
will be completed in 1953, in response 
to the defense program, when placed 
in operation will further increase the 
over-production of refined products. In 
addition, the new refineries of Europe, 
and elsewhere. will not only meet 
foreign demands for products but may 
hecome exporters. The industry must 
he realistic about these possibilities if 
deterioration of the market structure 
is to he avoided. 


ROBERT G. DUNLOP, President 
Sun Oil Company 

Oil companies in the postwar years 
have competed vigorously to maintain 
and improve thei competitive posi- 
tions In a rapidly 
expanding market. 
Bidding for a share 
of ine reased con- 
sumer and military 
needs. they invested 
more than $17 bil- 
lion for expansion 
and modernization 
in the seven years 
from 19146 through 
1952. As a result 
they met in full a Dunlop 
total LS. demand that rose an amaz- 
ing FE pereent--or 2.385.000) addi- 
in that period. 


tional barrels per day 

They will be called upon to supply 
even more oil in 1953. Consumer and 
government spending. and capital in- 
vestment by manufacturing industry. 
are expe ted to continue at high levels. 
indicating a comparably high level of 
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business activity. The oil industry has 
never suffered under such circum- 
stances. 

But the exceedingly sharp upward 
trend in postwar demand for petro- 
leum is leveling off. Demand in 1952 
was only 3.5 percent over L951, in 
contrast with increases of 11.1) and 
9.6 percent, respectively, in 1950 and 
1951 over the year immediately pre- 
ceding. The probabilities are that de- 
mand in 1953 will rise somewhat be 
tween 3 and 5 percent. 

Meanwhile. the momentum of the 
industry's postwar expansion effort has 
carried oil company capital expendi- 
tures upward to a 1952 level exceeding 
all previous years. And indications are 
that the industry will) be building 
ahead in 1955 at only a slightly dimin- 
ished rate. In this, oil companies are 
being encouraged by the Federal gov- 
ernment. The Petroleum Administra- 
tion for Defense has urged the develop- 
ment of a cushion of reserve produc: 
tion capacity of 25 percent. 

Whether or not the industry can 
afford a cushion of that magnitude re- 
mains to be seen. It is likely. in any 
event, that oil companies will at least 
equal in 1953 the record total of bet- 
ter than 46.000 wells drilled in 1952. 

With productive capacity still rising 
and demand leveling off. the outlook 
for the industry in 1953 is one of in- 
tensified competition. The industry is 
entering the new year with an abun- 
dance of both crude oil and products 
in inventory. Assuming no sharp 
change for the worse in the Korean 
War. or new outbreaks on other world 
fronts, the industry has current sup- 
plies and potential productive capacity 
more than adequate to meet anticipated 
needs. 

Consumers therefore can expect 
competition increasingly to exert a 
healthy upward pressure on product 
quality and an equally healthy down- 
ward pressure on prices. The effect of 
the current) supply-demand balance 
already is apparent in the fact that 
some products. notably lubricating oils 
and heavy fuel oils. are selling gen- 
erally below ceiling prices. Gasoline 
also is priced below ceiling in a num- 
ber of areas of the country. 

This is just further evidence that 
there is no argument to justify price 
or wage controls on the industry. Oil 
company management, faced with 
higher costs which have not been off- 
set by higher prices. will need a max 
imum of resourcefulness and flexibility 
to improve efficiencies and hold costs 
below going market prices. Controls 
curb resourcefulness and impose rigidi 
ies upon operations. 

The economic trends which point to 
harder competition in 1953 are healthy 
not only for consumers but for the oil 
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» C. TATE, Manager, 


Refining Department 
Phillips Petroleum Company 


In order to foresee developments in 


the petroleum refining industry, we 


have put aside the erystal ball for the 
moment and have 
tried to extrapolate 
the curve of trends 
into the future. 

It seems to us that 
the presidential elee- 
tion just past tends 
to strengthen our 
free competitive en- 
terprise system ; and 
that industry is even 
now affected by a 
change of climate. Tate 
The effects of preceding crises are be 
ginning to fade and, with no new 
crises to divert it, trade is settling inte 
normal channels. At the same time. 
technological progress is profoundly 
affecting the industry. 

The margin for profit in refining a 
barrel of crude is shrinking. A reces 
sion in business in the oil industry is 
not threatened, but marginal opera 
tions must go. On the other hand, the 
present expansion of petrochemicals, 
in LPG fuels, in better utilization of 
heavy oil fractions. to mention only a 
few. are important developments in 
our industry. In addition, we can ex- 
pect a normal growth in the use of 


conventional fuels. 

What, then. do we see in the near 
future? We welcome the strengthening 
of our free enterprise system, We see 
that now is the time for a critical ap- 
praisal of our operations, to check for 
new economies and opportunities for 
service and profit. 

In other words. this is a time of 
change and progress. This should not 
he too difficult. The American people 
have demonstrated that they are excel- 
lent performers in a changing and 
progressive world. The oil industry 
rightly prides itself on being in’ the 
forefront of progressive industries. The 
farsighted planning by management 
and the excellent cooperation of em 
ploves. which characterizes the oil in 
dustry. is a combination which assures 
progress and expansion, 


industry as well, for it has tradition- 
ally made its greatest progress al such 
times. The actions of the new adminis 
tration will have a significant influence 
on the outcome of these trends. It is to 
he hoped that they will not be counter 
acted by further inflationary policies. 
but instead encouraged by government 
economy and a more satisfactory tax 
structure giving recognition to eco- 
nomic incentives, 
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Raising “the tower.” Plant expansion throughout the country is forerunner of large increases in LPG 


LPG Sales Register 
Modest Advance in 1952 


Almost half of all liquids produced at natural 


gasoline plants are LPG, Outlook for 1953 is for increased 


production and sales. 


George R. Benz and P. W Tucker 


Phillips Petr 
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SALES OF liquefied petroleum gas 
1952, al- 


less 


increase in 
increase was 


continued to 
though the rate of 
than that for the previous year. The 
future outlook continues to appear 
excellent, 

@ Sales of LPG in 
mated to be 4110 million gallons or 
6.7 percent more than the L951 volume. 
This is exclusive of the estimated 400 
million gallons used for the manufae- 
ture of synthetic rubber components, 

®@ While this is in contrast with an- 


gains of 25 to 30 percent re- 


1952 are esti- 


nual 


corded in recent vears in the industry. 


it is greater than the gain in 1919, 

@ The outlook is for increased pro- 
duction, storage, and transportation in 
1953 and consequently continued gains 
in sales. 

@ Domestic and motor fuel use of 
LPG is estimated to have gained 226 
million gallons, or 9.2 percent. 

@ Industrial and miscellaneous uses 
gained an estimated 2.1 percent. 

@Gas manufacturing use dropped 
about 5.7 percent. 

@ Chemical use was up 4.9 percent. 

@ Bulk distribution trend continues 
and motor fuel use is expanding. In- 


creased production and more under- 
ground storage seen for 1953. 

@ LPG now represents almost halt 
of all liquids produced at natural gas- 
oline plants. 

Estimated sales of LPG for domestic 
and internal combustion engine fuel 
purposes in 1952 are estimated at 
2683 million gallons. This represents 
an inerease of 9.2 percent over 1951 
sales in this category. or almost twice 
the amount sold by the entire industry 
in 1946 for all purposes. 

Weather in most areas. 
played a vital role in the domestic 
and motor fuel LPG. The 
country. with the exception of the 
upper midwest states, experienced a 
very mild year with above normal 
temperatures prevailing during the late 
winter of “SL and the early winter 
season of °52. This was responsible to 
a large extent for the less than normal 
rate of increase. 

The trend toward bulk distribu- 
tion of LPG continues at an accele- 
rated rate with house heating pacing 
the demand. In the bulk distribution 
field there is also a trend toward the 
installation of larger tanks 
which will help smooth out winter 
deliveries. This trend must continue. 

Consumption of LPG as a motor fuel 
in 1952 rose an estimated 25 percent 
over the 1951 volumes. Increased con- 
sumption by trucks, buses and farm 
tractors. many of which were converted 
to LPG usage during 1951, accounted 
for a major portion of this increase. 
The severe drought in the Southwest 
resulted in greatly increased use of 
irrigation pumps, many of which are 
powered by LPG fueled engines. 

While actual figures are not avail- 
able. sales of factory equipped LPG 
fueled tractors reached a new high 
with six manufacturers now producing 
models. Preliminary reports indicate 
that LPG carburetion conversion kit 
sales are down for this vear as com- 
pared with 1951. 

The tax on fuels for highway use 
was partially equalized by the applica- 
tion of $0.02 per gallon federal tax on 
diesel fuels for this purpose on No- 
vember 1, 1951. However, there is still 
no federal tax on diesel fuel used in 
“off highway” equipment although 
LPG has always been subject to the 
federal tax when used as motor fuel 
in other than stationary engines, rail 
cars and farm tractors. This tax in- 
equality is a severe limitation on the 
use of LPG in such equipment as mine 
trucks and construction machinery and 
should be corrected. 

LPG sales for industrial and mis- 
cellaneous purposes totalled an. esti- 
mated 275 million gallons at vear’s 
pereent over 


again, 


sales of 


storage 


end, an increase of 2.1 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


ALLOY 


IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


eae MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. 


Effect of Water Composition 
and Copper Content of Brass 


In the previous issue of the Copper 
Alloy Bulletin, we discussed various 
types of dezincification plug type. 
layer type, intercrystalline, and Beta 
phase attack. Now we will deal with 
the effect of water composition and the 
part that the copper content of the 
alloy plays in regard to the corrosion 
resistance of brass. 

Nonscaling Waters Are 
Corrosive 

Dezincification and pitting are most 

likely to occur in nonscale-forming 


CORROSION OF UNINHIBITED COPPER-ZINC ALLOYS 
Solution for 78 Days at Room Temp. 


Cupric 


Calculated from 
| Loss in Tensile Strengrn 


Rate of Corrosion in Mils per Year 


ing from 1.0 to 8.0 or higher. The pH 
value in itself is not particularly signif- 
icant. It can, however, become very 
important where adjustment in the pH 
may lead to mineral scale formation or 
the dissolving of mineral scales. 


In such media the tendency of plug- 
type dezincification is more marked in 
the higher pH range and the tendency 
for general dezincification is greater in 
the lower pH range, with a rather broad 
twilight zone in the central section of 
the pH scale. 


Resistance of Copper-Zinc 
Alloys Varies with Copper 
Content 

Our laboratory tested the ef- 
fects of corrosion on uninhib- 
ited copper-zinc alloys and cop- 
per in 1% cupric chloride solu- 
tions at room temperature over 
a period of 78 days. 1% cupric 
chloride solution was used be 
cause the accelerated corrosion 
in this medium is comparable to 
that obtained in sea water over 
a much longer period. 

The depth of corrosion was 


determined both on the basis 
of loss in weight and loss in ten- 


to Dezincification 


70% 80% 9O% 


@ost 
to Dezincification 


Percent of Copper in Copper-Zinc Alloy 


fresh or salt waters. In such waters cop- 
per-base alloys which are resistant to 
dezincification such as Red Brass and 
inhibited brasses, Arsenical Muntz, Ar- 
senical Admiralty and Arsenical Alum- 
inum Brass should be used. The other 
alternative is to hold the mineral bal- 
ance in the water at such a level that 
it will be slightly scale-forrning. 


Effect of pH Values 
Dezincification can occur in both 
fresh and salt waters with the pH rang- 
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sile strength which were plotted 
against the copper content of 
the copper-zinc alloy tested. 
The curve for corrosion rate 
based on loss in tensile strength 
drops rapidly with increasing 
copper content and flattens out at 85°% 
copper. 


The wide difference between the 
depth of corrosion based on loss of 
tensile strength and loss in weight for 
the alloys tested is due to dezincifica- 
tion which leads to only a relatively 
small loss in weight but a large loss in 
tensile strength. The converging of the 
two curves indicates that where the 
copper content is 85% or higher, de 
zincification is not likely to occur. 
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Depth of Corrosion per Year, Besed on Loss in Terese Strength 


Arsenic Also Inhibits Dezincification 
in Cupric Chloride 

Other corrosion tests, conducted in 
1° cupric chloride solutions, revealed 
that a small percentage of arsenic or 
other inhibitors alloyed with brasses 
containing less than 85° copper in- 
creased their resistance towards de- 
zincification. 

The corrosion rate of the arsenical 
brasses tested dropped to approxi- 
mately the same level as that of the 
uninhibited brasses containing 85°% or 
more copper. 

The addition of 1% of tin to brass 
(Admiralty metal 70° Cu, 29% Zn, 

©> Sn), under the conditions of test- 
ing, has very little effect on the extent 
of dezincification. However, Admiralty 
metal containing 0.027% arsenic and 
Muntz metal (60% Cu, 40% Zn) con- 
taining 0.21° arsenic were practically 
equal to Red Brass (85° copper, 15% 
zinc). 

Laboratory Service 

The above tests clearly indicate the 
importance of using a dezincification 
inhibitor such as arsenic, in brass, in 
order to reduce corrosion attack. By 
specifying the correct alloy for the 
manufacture of products exposed to 
water solutions and weathering, con- 
siderable reduction in corrosion’s toll 
can be effected. Contact Bridgeport’'s 
nearest district office for your metal re- 
quirements and help on your metal 


problems. (9264) 


CORROSION RATE of INHIBITED and NON- INHIBITED 
COPPER-ZINC ALLOYS 
in !% Cupric Chioride Solution for 78 Days at Room Temp. 


Copper-Zinc Alloys (non- inhibited) 
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Three 2000-hp Ingersoll-Rand HHE Vacuum Pumps for 
exhausting testing chambers to simulate high altitude 
flying conditions. Piston displacement of 51,508 cfm is 
believed largest built to date in reciprocating equipment. 


COMPRESSORS * PUMPS © AIR AND ELECTRICAL TOOLS * VACUUM EQUIPMENT © ROCK DRILLS © CONDENSERS 


compression to 3500 psi. 


from high vacuums to 19,000 psi pressure 


Ingersoll-Rand Compressors meet industry's exacting needs 
with traditional 1-R economy, dependability and low maintenance. 


When a southern chemical corporation wanted to compress nitrogen and hydro- 
gen to 15,000 psi in the production of synthetic ammonia, Ingersoll-Rand com- 
pressors were chosen for the job. When the aircraft industry needed big vacuum 
pumps to exhaust testing chambers in order to simuiate high altitude flying condi- 
tions, again Ingersoll-Rand equipment was selected. 

The installations pictured here are typical of the wide range of specialized 
services that I-R compressors are performing. . 

If you have a problem involving the compression or evacuation of air or gases, 
remember that for scores of years Ingersoll-Rand has been designing and building 
reciprocating, centrifugal, and steam-jet equipment-—and combinations of these 
to meet the most exacting requirements in all kinds of industries. Your I-R repre- 
sentative is well qualified to give you expert assistance, no matter what the gas, 
pressure, or process. 


Ingersoll-Rand. 


833.1 11 BROADWAY, NEW YORK 4, N. Y. 


Petr 


Two 900-hp Ingersoll-Rand 2-stage HHE Compressors 
boosting a mixture of hydrogen and nitrogen from 3500 
to 15,000-psi pressure in the manufacture of synthetic 
ammonia. Two 2250-hp 4-stage units handle the primary 


»AS AND DIESEL ENGINES 
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1951. The steel strike and the exten- 
sion and expansion of natural gas lines 
are factors which affected industrial 
sales. Extension and expansion of nat- 
ural gas mains has the obvious effect 
of fuel replacement: however, such 
extended use of natural gas does open 
up the way for increased use of LPG 
for “standby” 

Sales of LPG for eas 
purposes are estimated 
a decrease of 


purposes, 
manufacturing 
at 266 million 
vallons about 5.7 per- 
cent compared with preceding year. 
Factors contributing to this decrease 
include: 1) mild weather, 2) extension 
and expansion of natural gas lines. and 
}) the steel strike. 


Chemical Manufacture 


The sale of LPG as a raw material 
for the manufacture of chemicals and 
chemical intermediates still) continues 
strong. An estimated 886 million gal- 
lons were sold for this use, represent- 
ing a 4.9 percent increase over last 
year. 

This would have 
vreater had the steel strike not delayed 
completion of several large plants 
scheduled to come “on stream” during 
the summer or early fall. Other factors 
leading to the comparatively small in- 
crease in 1952 were the increased in 
terest in ethylene from refinery 
streams, and in ethane. from both re- 
finery and natural gas streams. as a 
base stock for the production of 
ethylene through cracking processes. 
In addition, the refinery strike in Mas 
curtailed deliveries to some chemical 
plants. 


increase heen 


One large installation for the re- 
covery of ethane, propane. butanes and 
heavier hydrocarbons from natural gas 
“in transit” commenced operation. in 
1952, with a still larger installation 
scheduled to start operation early in 
1953. In both of these plants. ethane 
will be extracted for use as raw ma- 
terial for chemical manufacture. and 
the propane, plus that amount of the 
butane that cannot be blended 
motor fuel, will be sold as LPG. 

The 


rather 


trend toward using ethane. 


will 


doubtedly continue. However, because 


than propane on 


chemical manufacture un- 


the problem of transportation of ethane 


or ethylene over the road in. refrie 


erated vessels or on water re- 
tanks is 
pletely worked out, it is necessary that 
lighter 


1) move to the source 


friverated barge not com- 


a plant using these hydro- 


carbons either: 
or 2) move ¢ lose to a pipe line where 
these hydrocarbons may be extracted, 

The use of LPG as raw material for 
the rubber 


manufacture of synthetie 
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Marketed Production of Liquefied Petroleum Gas 


TOTAL SALES 


Domestic and Percent 
Motor Fuel Increase 


Percent 
Increase 


Gallons wn 
Year Thousands 


DISTRIBU TION—1,000 Gallons 


Percent 
Increase 


Percent Chemical 
Increase Mig 


(ras 
Mig 


Percent 
Increase 


Ind. and 
Misc! 


Sale of Liquefied Petroleum Gas Confined Primarily to Bottled Gas Business 


Ir pose 
ternal mit 
ras sold for f 
emical manufa 


ud of re 


REMARKS: | 


i tor the year 


The total sales volume ides all LP Propane, 
I » other than motor fuel | 
nded with heavier petrole 
ympany from other compames and resold as 
lata do not reflect sales of hydrocarbons to plants 


of LP-Gases by one « 
on of sales figures. The 


r ther component 


components increased an estimated 6.7 
percent to a total of 100 million gal- 
lons for the year. With the develop- 
ment of synthetic rubber superior in 
many respects to natural rubber (e.g. 
cold rubber). unstable prices for nat- 


necessity 
domestic 


ural rubber and the for 
maintaining a healthy syn- 
thetic rubber industry there is no ques: 
tion but what this market should con- 
tinue. 

As the industry entered the winter of 
1952-1953. the supply appeared to be 
adequate. However. an unusually 
severe winter could tip the balance 
and create a shortage. A sizeable in 
crease in production is expected next 
vear from plants now being completed 
or under construction. Many refineries 
are finding it to their advantage to 
extract and sell propylene and buty- 
lenes for chemical use and others to 
convert these hydrocarbons into motor 
aviation fuel by polymerization 
and alkylation. LPG 
nearly half of all liquids produced at 
natural gasoline plants. 


now represents 


Underground storage of liquefied 
petroleum gas in caverns washed out 
ol salt salt 


caverns mined out of 


heds or domes: or in 
suitable forma 
under 
LPG is 


>} million barrels (126 million 


tions is increasing. Present 


eround storage capacity for 


nearing 


/ nPlicat i 


ars except 1952 were 
vila ned from the 


Prior to 1928 


porting LIP’(jas sold for fueling internal combustion et 


Bureau of Mur 

All other were estimated by the 
tane mixtures) when sold as such Until 
ince then it bas been ex 
Intere 


obtained from | 
same source 
and propane-tn 
lending was included 
im fractions for motor gasoline purpe 


butane 


ompany 
have heen 


mManilacturing 


vallons), Over twice this amount of 
such storage is under construction or 
under active consideration, This type 
of storage. however, is not the answer 
to the industry’s problem of seasonal 
demand vs. year-round production, 
LPG storage is a problem of all phases 
of the industry. There must be a bal- 
ance of storage between the producer, 
hulk-distributor and customer. The de- 
velopment of a good summer load (de- 
mand) and the maintenance of low 
winter to summer ratio still demands 
full attention of industry. 

The movement of propane by pipe 
line from Texas to the Chicago area 
was begun this year and a third LPG 
harge was put in service. Transport 
truck movements of LPG continued to 
increase, The need for low cost trans- 
portation of LPG continues to be a 
major factor in the industry’s ability 


to expand its markets and sales 


Outlook 


Recently completed production 
facilities plus plants now under con- 
struction together with increased trans: 
portation facilities should provide ad- 
ditional large amounts of LPG in 1953, 
Averessive sales and suitable sales pro- 
motion efforts will be needed to sell 


the additional production. 
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50° PER MINUTE THERMAL SHOCK 


Two flange faces of two different materials having tWo different coefficients of 
expansion pose a real sealing problem when sudden temperature changes occur. 
In one application, a Flexitallic Spiral-Wound Gasket was used to seal a flanged 
joint, one flange face being 18-8 steel, the other ferritic steel. The flange was 
subject to temperature changes of 50° a minute. After two years of satisfactory 
service, the Flexitallic Gasket is still in place on the job... Each Flexitallic 
Gasket is engineered to meet specific conditions of thermal and physical shock, 
corrosion, vibration, weaving and unpredictable joint stresses. Spirally wound 
V-crimped plies of required metal with alternating plies of proper filler results 
in a resilient gasket having characteristics of a calibrated spring. Flexitallic Gaskets 
are at highest efficiency when bolted up cold at a pre-determined load. For all 
pressure / temperature ranges from vacuum to 4000 Ibs., from extreme sub-zero 
to 2000°F. For all standard joint assemblies. In four thicknesses for special 
requirements: .125”, .175”, .250%, .285”. With Teflon filler for corrosive chemical 
conditions. Write us your requirements . . . Flexitallic Gasket Company, Eighth 
and Bailey er 2, New Jersey. Representatives in principal cities. 
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Italian Refinery Starts Operations— 


Operations have begun at the newly constructed Italian refinery at San Martino di Trecate, 
between Milan and Turin. This refinery is owned by “SARPOM” (Societe Azioni Raffinerie Padana 
Olii Minerali), and the Italian partner with Caltex Oil Products Company in this organization is the 
Fiat Company. Initial operations have been termed satisfactory. Formal opening ceremonies are 
planned for the spring. The plant will receive its (Middle East) crude supply by pipe line from 


Savona, a port 97 miles to the southwest. 


California Standard Readies 
New El Segundo Benzene Unit 


A new benzene plant costing more 
than $10 million is nearing completion 
at the El Seeundo, Calit., refinery of 
Standard Oil Company ot California, A 
major addition to Standard’s refining 
facilities, it will substantially merease 
the refinery’s output of aviation gas- 
oline 

Much of the benzene output at ke} 
Segundo will be used as a teed stock 
for the new $4 million phenol plant 
being constructed at Standard’s Rich- 
mond, Calit., refinery 

\ 12,000-barrel-a-day Platformer and 
a gasoline fractionating unit were the 
first parts of the new k1] Segundo plant 
to be completed, and have been placed 
on stream 

The Platforming unit, which went on 
stream the end of last vear, is the larg 
est Platiormer yet placed on = stream 
Universal Oil Products Company was 
the licensor of the process. Construc 
tion of this unit was handled by Procon 
Incorporated, Des Plaines, Ill 


New Sulfur Recovery Unit Put 
In Operation at Gulf Refinery 


Gulf Oi] Corporation has begun oper 
ating a new sulfur recovery unit at its 
Port Arthur, Texas, refinery. The plant 
has a daily capacity of 134,400 pounds 
of sulfur, which will be converted into 
sulfuric acid which is used in the alkyl 
ation process. The plant's capacity is 
sufficient to produce 720,000 gallons of 
100-plus octane aviation gasoline 

Construction of the unit was begun 
last June by the Ralph M. Parsons Com- 
pany of Los Angeles 
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Pemex Plans Three Refineries 
And Modernization in Mexico 


Three new refineries for Salina Cruz, 
Mazatlan and Guaymas, Mexico are 
being planned by Petroleos Mexicanos 
The new imstallations will require an 
investment of $13 million 

Refineries already functioning in 
Cuidad Madero and Arbol Grande will 
also be amplitied and improved to pro 
duce 47,000 and 16,000 barrels a day, 
respectively. The project for new con 
struction and modernization has been 
submitted by Pemex for consideration 
and approval of President Adolfo Ruiz 
Cortmes 


United Refining Schedules 
New Cat Reformer at Warren 


United Refining Company has an 
nounced that tt will construct a new 
catalytic reforming plant at Warren, Pa 
The proposed plant represents the first 
step in the company’s expansion pro 
gram which will double crude through 
put within the next two vears. United 
operates two refineries at Warren 

The new plant will increase the firm's 
capacity to 2500 barrels of vasoline a 
day. Construction of the new plant 1s 
expected to Start shortly 


Union Oil Drops Site Option 


Option on a 1000-acre prospective re 
finery site in the Puget Sound area near 
Seattle has been dropped by Union Oil 
Company ot Calitorma, A company rep 
resentative said Union Oil has no other 
refinery site and repeated that it has no 
definite plans for a Pacific Northwest 
refinery 
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$185 Million Expenditure to 
Ease Australia Product Pinch 


Australia will be practically independ- 
ent of imports of petroleum products in 
another three or four years, American 
oil company executives have predicted 
The torecast was based on refinery con- 
struction contemplated or already under 
way there 

Presently, Australian refineries are pro- 
ducing at a rate of about six millon 
barrels annually. After four major pe- 
troleum companies complete expendi- 
tures of nearly $185 million in 1956, this 
capacity is expected to be up to around 
$5 million barrels annually. Currently 
the “down under” continent 1s consum 
ing petroleum products at a rate of 
about 40 million barrels annually, with 
demand showing increases each 

Australia’s refinery construction and 
expansion program ts beme carried on 
by Vacuum Oi] Company, Caltex (Aus 
tralia) Oil Company, Ltd, Anglo- 
Iranian Oil Company and Australia 
Shell Oil Company 

siggest of the projects is ATOC's 
new refinery under construction on 
Cockburn Sound in western Australia 
ind estimated to cost about $90 million 
It is to be completed in 1953 and will 
have a throughput capacity of about 21 
million barrels annually 

Another $9 million is being spent by 
Shell for a refinery in Port Phillip Bay, 
Victoria. This plant, scheduled for com 
pletion in 1954, will have an estimated 
throughput capacity of about 29,000 bar 
rels a day, a large portion of which will 
le gasoline 

Vacuum is building a refinery at Al 
tona, near Melbourne, where a smaller 
sunilar refinery already exists Also 
scheduled for completion im = 1954, this 
refinerv—with expansions and moderni 
vations of the old one— will cost more 
than $29 million 

Still in the design stage is Caltex’s 
new refinery planned for near Sydney 
This unit is expected to have a capacity 
of more than 22,000 barrels a day and 
will cost in the vicinity of $56 million, 


Northgate Leaseholds Plans 
4000-Barrels-a-Day Refinery 


Plans for the construction of an oil 
refinery in the Bonnyville area of Can- 
ada, 120 miles northeast of Kdmonton, 
have been announced by Northgate 
leaseholds, Ltd 

According to tentative plans, the re 
finery would have a capacity of about 
1000 barrels a day of crude oil. The 
company will not decide the exact loca 
tion ot the plant until the results of an 
analysis of potential oil reserves on com 
pany lands are determined 


Caltex’ South Wales Unit 
Being Financed in Britain 


American Caltex Oil Group is raising 
24 million sterling (about $6.7 million) 
in Britain to help finance construction 
of its new 25 milhon sterling (about $70 
million) oil refinery at Kurnell, Botany 
Bay, New South Wales. 

Merchant bankers in London have 
arranged to place privately with British 
imvestors 2.4 million sterling worth of 
five percent debenture stocks of Aus- 
trahan Oil Refining, Ltd., an associate 
ot the Caltex Group 

The money will be used to pay tor 
material and equipment supplied from 
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Three Bar Plant Nears Completion— 


The Three Bar gasoline plant, near Andrews, Texas, expected to go on stream some time this 
month, has a design capacity of 20 Mm. cubic feet of gas daily, with an initial compressor 
installation to handle 11.1 Mmcf daily. Operating at design capacity, the plant will recover 90,000 
to 140,000 gallons of natural gasoline, butane and propane daily. Glenn A. Ayling of Stanolind Oil 
and Gas Company, operators for a group of owners, is plant superintendent 


Britain tor erecting and equippimg the 
new plant vhich will have a capacity ofl 
about 20,000 barrels a day ot crude oil 
It should be completed) sometime im 
1954. The Caltex Group operates in Aus 
tralia threugh Caltex Oil (Australia) 


Ld 


Pure Oil Slates Repairs for 
Cat Cracker Damaged in Fire 


The Pure Ool Company its making 
begin repairs on a cata 
lytic cracking umt damaged by explo 
sion and fire at its Smiths Bluff refinery 
at Nederland, Texas, November 29 

“It will take some time,” the company 
said, before repairs are completed Phe 
refinery is in partial operation, the first 
unit having gone back on stream De 
cember 4 after a five-day complete refin 
ery shutdown 


Sterling Oil Schedules Two 
Gasoline Extraction Plants 


Plans tor the 
oline extraction plants by 
of Oklahoma, Inc., Tulsa, have been an 

ounced The first is to be located m 
“ast Spring Valley tield, Garfield 
Okla. The other will be in Fast 
field, Oklahoma County 
about completed for the 
unit, the first scheduled 

The kast kdmond unit 
project 


preparations to 


construction of two gas 
Sterling Onl 


ounty, 
dmond 
llans ate 
(aarheld Counts 
tor construction 


will be a later 


Imperial Ups Output With Cat 
Cracker at Edmonton Refinery 
\ new catalytic crackn unit | 
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California Leads Write-Offs 
With $9 Million Expansion 


Calttorma Onl Company's refinery ex 
pansion project at Perth Amboy, 
costing nearly $9 muallion was the 
oil program approved tor rapid tax 
amortization by the Detense Production 
Acddministration trom the middle of Dx 
cember, 1952, to the middle of January, 
1953. The company had $6.9 million 
certihed at 65 percent and $2 million at 
15 percent 

Other 
proval, 


largest 


recenme DPA ap 
of tacility, 
amount certified and tax write-off rate 
Sinclair Refining Company—Sinelair, 
petroleum $440,000, 65 
percent; $80,000, 50 percent 
Shell Oil Company— Martinez, Calit., 
petroleum refining, $110,000, 40° percent 
Shell Company—Ventura, Calit., 
natural gasoline and propane, $1.8 mil 
hon, 65 pereent; $136,000, 40 percent 
Socony-Vacuum Onl Company, Ine 
Trenton, Mich... motor gasoline, $1.8 
65 percent; $98,800, 50 percent 
Continental Company—Kay 
Okla, alkvlation, $125,000, 90 


Altes 


with ation, 


County, 
percent 


Texas Leads Chemical Plant 
Construction With 125 Projects 


The Manufacturing Chemists Associa 
reported that 125 new plants 
built im Texas, making 


he nation’s N ] state im new chemica 


m has 


bem lexas 


facihties under construction 
ith S438 mallieos 
rede Waly, first 
with $202.8 nullion and Micha 
wit $150.7 millon 
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Two Companies Building Crude 
Oil Topping Unit in Canada 


An agreement has been completed be 
tween Refinery Operators Limited and 
Rovalite Oil Company, for the 
construction of a 5000-barrel-a-day crude 
oil topping plant at Coleville, Saskatch« 
Construction of the plant has al 
ready started on an SO-acre tract leased 
trom Rovyalite. Plans call for the plant 
to be on stream by April 1, 1953. Cole 
ville is on the Dodsland subdivision 
the Canadian National Ratlways, ap 
proximately 37 miles east of the Albert 
Saskatchewan border 

Under the agreement Refinery Oper 
ators will finance, construct and operate 
the plant which will process crude from 
the Coleville heavy oil field into gas: 
line, tuel tractor distillate 
asphalt 


Shell Oil Awards Fluor Contract 
For Ventura Gasoline Plant Work 


Fluor Corporation, Ltd. has 
awarded a Shell Oil Company contract 
that calls for approximately $1 million 
in extensions and revisions to the 
Ventura, Calit., natural 


Wall 


oils, and 


he cn 


com 
pany’s gasoline 
plant 

bngineerme work on the project las 
with actual construction 
scheduled to get under Mareh 15 
Phe completion date has at 
September 1, 1953 


already begun, 
way 
been set 


Kamloops Syndicate Planning 
New $3 Million Oil Refinery 


Construction of a $3 million refinery 
is scheduled to begin early this 
near Kamloops, British Columbia, ac 
cording to Syd Smith, charman of the 
Kamloops Refinery Syndicate 

W. Barnes & Company ot 
Angeles has completed preliminary en 
gineering surveys for the plant, which 
vill have a rated throughput capacity 
of 2500 barrels a day of crude oil, Com 
pletion of the unit is expected by early 
1954 


Veal 


Los 


Refinery Completions 


\onew thermal reforming unit to 
ess 6750 barrels a day of naphtha and 
high-octane motor. spirit 
COM ponents started operations at the 
Porto Marghera refinery, Venice. This 
refinery ts owned jointly by Anglo-lra 
man Oul Company and Azienda General 
Itahana Petroh 

\ 4000-barrel-a-day refinery on Island 
No 1, Fort William, Ontario, at a cost 
of nearly $1 million has been completed 
by Riverlake Onls Ltd Rushing the 
completion of this plant, the 
refinery southeasters 


to produce 


compan 
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lexas and transported it all the Va ! 
kort Wilhams by 

\ ome sulfur extraction 
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Water 
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peat lhe unit has a 
1 tons molten 
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At Brown & Root there’s 
engineering to match 
the imagination of industry 


PUBLIC UTILITY 


Brown & Root’s vast experience in diversified heavy construction and engineering can 
readily be translated into money-saving solutions for your contemplated project. 

In three decades Brown & Root has built a solid backlog of satisfied clients among the 
biggest names in industry. This faet is attested by continued repeat contract awards 
from this same client list. 

If your firm contemplates new plant construction or plant expansion, a word from you 
will put Brown & Root planning experts at your disposal. 
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Sulfur Extraction Plant Completed 


Recent completion of Sinclair Refining Company's new sulfur extraction unit at its Marcus Hook, 
Pa., refinery was another move in line with the company’s policy of expansion in the petrochemical 
field. The unit, which converts hydrogen sulfide gas into marketable sulfur of high purity, has a 


rated capacity of 21 tons daily. 


Refining Company's new 
Pexas, have 


the Sunticde 
refinery at Corpus Christa, 
completed. Building 
the plant site is proceeding 


progress on 
rapidly 


been 


Mines Bureau AccentsChemicals 
In Planned Hydrogenation Unit 


The Bureau of Mines has outlined a 
mmercial-type coal hydro 
much smaller than pre 
proposals. ‘The would em 
phasize output of chemicals rather than 
synthetic fuels but would be so de signed 
it could be to total 
tuels production iW desired 
Bureau officials sand that plans tor the 
plant 
previous plans, 
plant 
investment 


plan tor a ee 
venation plant 


vious plant 


converted 


were drawn because all 


with ome 


smaller 
exception, were 
would require 
capital “toe 


handle ‘of 
product, 


for a which 
tremendou 
large tor most ce mipanies to 

When fuels are the | 
calculated return on an 
very low, the bureau pomted out 
officials said, led “to the 
that the 
very large 


mvestment has 
been 
This, 
conclusion 
miy on a 
then does net provide enough 
ta plant 


erroneous 
process 1s practical 
and even 
return to 
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construction mrivate 
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Reef Fields Nears Completion 
Of New Natural Gasoline Unit 


\ new natural plant 
under construction in northeastern How 
ard County scheduled to be 
nm operation by Reef Fields Gasoline 
Corporation this year. The plant 
s owned 8&4 percent by Reef Fields and 
16 percent by Skelly Oil Company. It 
will process Mimef. of gas a day 
and produce about 50,000) gallons ot 
26-pound Ryp. natural gasoline a day 
and 200,000 gallons of LI’G a day 


gasoline now 


Texas, is 


early 


227 
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Deutsche Erdoel Erects First 
Cat Cracker in West Germany 


The first catalytre cracking plant im 
the Federal Republic (West Germany) 
has been put in operation by Deutsche 
krdoel-A.G. following a successtul pre 
liminary test. The unit is worked ac 
cording to the American TCC-method 
(licensed by Socony-Vacuum Ohl Com 
pany). Costing 20 millon l)Marks 
(about $4.7 million), it was constructed 
by Hydrocarbon Mineraloel GmbH. and 
Edeleanu GmbH. of Frankfurt 


Aramco Licensed to Install 
ADC Electrolytic Process 


American Development Corporation 
has licensed the Arabian American Ohl 
install the ADC electrolytn 
regenerating spent alkaline 
solutions in Aramco'’s Ras Tanura re 
finery in Saudi Arabia. The process will 
revenerate the spent caustr soda result 
ing trom stramwht run. treating 
tions. Capacity will be approximately 
25,000 barrels a day 


Company to 
process tor 


ope Ta 


Panoma Boosts Output 
Of Natural Gasoline Plant 


equipment at its 
Pexas, natural gasoline 
completed by Panoma 
Corporation. The additions will boost 
the plant’s output of products from 
85.000 vallons to 125,000 gallons a day 


Installation of new 
Carson County, 


plant has been 


Box score showing plant construction 
starts on next page. 
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Big Part of British Output 
To Be By AIOC Refineries 


early next year Anglo-Iranian 
Company's four retineries in Britain will 
be turning out 211,000 barrels of the 
country’s entire daily production of 530, 
OOO barrels, according to a recent articl 
in’ London's leading oi] magazine, “The 
Petroleum Times.” 
estimates of burope’s 
fining capacity made a year ago by the 
Organization ot Economn 
Cooperation are already out of date with 
regard to Eritain, the article states 
OFKC calculated the combined 
throughput capacity of British refineries 
would be about 426,000 barrels a day 
The figure has already been surpassed, 
and by 1953 the actual total of rated 
capacity will be something lke 530,000 
barrels a day. Increases planned for the 
near tuture will bring Britain's refining 
capacity up to 560,000 barrels a day 
Anglo 
with a 
finery 
dom 
by early 


1952-1953 re 


lranian’s expansion together 
3800-barrel-a-day shale-oil re 
will bring ALOC’s United King 
capacity to 211,000 barrels a day 
next year. Included im the ex 
pansions are the Kent refinery with an 
expected capacity of 80,000) barrels a 
dav; the Llandarey (South Wales) re 
finery, where capacity has been boosted 
to 80,000 barrels a day and Grangemouth 
refinery, with present capacity of 47,000 
barrels a 


Houdry to Install Houdriflow 
At Daikyo Refinery in Japan 


Agreement has been concluded 
Daikyo Oil Company, Ltd, 
Pokyve, and World Commerce Corpora 
thon, representatives of Houdry 
Process Corporation, for the installation 
of a 4200-barrel-a-day Houdriflow 
Ivtiie cracking unit at Daikyo's 
at Yokkaichi, Japan 

Houdry says the unit will be the 
mstalled in the Orent 


tween 


cata 
refinery 


first 


Delta to Increase Capacity 
Of Memphis Refinery by 2000 


Capacity of Delta Refining Company’ 
refinery at Memphis will be raised from 
1000 to OOOO barrels a day, with instal 
lation of a thermofor cracking 
unit and complete revamping of present 
facilities 

The work 
April or May, 


Pure Oil Plants at Worland 
Now Operating Satistactorily 


Pure Oil Company's gasoline and sul 
fur extraction plants at Worland, Wyo 
are now in full operation. The gasoline 
plant’s daily production varies between 
50,000) and 55,0000 gallons of 
while the sulfur plant, which 
sulfur from sour gas, produces an avert 
ave of 300 tons daily 


catalytu 


should be 
1953 


comple ted in 


pasoline, 
extracts 


Shell Raises Capacity at Brea 

Work has been completed on Shell 
Oi) Company's Brea, Calif, natural gas 
oline plant, raising capacity trom 4 
Mmef to 10 Mmef daily. Included im 
the process facilities are a new 
pressor building and new 
and distillation towers 
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SUPEREX ... 


with the proved record 
in refinery service! 


What’s the best 
block insulation for 
1900F? 


The most widely used 
high temperature block insulation 
for over a quarter century... 


SUPEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
1900F. It provides major economies .. . 
reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life. 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1900F with 
negligible shrinkage. 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marine boilers, auxiliary power 
plant equipment, stills, reactor chambers, 
regenerators, high temperature mains, 
heaters, flues, stacks, and other types of 
high temperature equipment. 


MANVILLE 


Superex has all these 
important advantages... 


low thermal conductivity 
high heat resistance (1O00F) combined 
with excellent insulating value. 


Light weight — Approximately 2 lb per sq 
ft per in. thickness. 


Great physical strength —Approximately 6 
tons pressure per sq ft are required to 
compress Superex in. 


Long, efficient service life —Superex main- 
tains high insulating value indefinitely — 
will not disintegrate in the service for 
which it is recommended. 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 


For complete information about Superex 
block insulation, write for Brochure 


60, New York 


IN-134A. Address Johns-Manville, Box 
16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Superex because of the variety 
of thicknesses available Special shapes and intermediate 
thicknesses between those shown are also available. 
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At left center is one end of fuel oil pipe 
line (approximately 1,000 ft. long), oper- 
ating at about 100° F with FOAMGLAS 
pipe insulation. In foreground is part of 
1,100 ff. steam line operating at about 
400 F with FOAMGLAS pipe insulation. 
Note spray pond in background. Insulo- 
tron contractor: Thermal Products Company, ‘ 
Houston. 


ON THESE 
OIL AND STEAM LINES 


insulation spends most of its time 
under a shower but STAYS DRY 


Keeping dry under a shower is a slick trick, but magic 
FOAMGLAS is the one insulation that can do it, day in 
and day out. That's one big reason why Dallas Power & 
Light Company chose FOAMGLAS to insulate oil and 
steam lines running right next to a spray pond handling 
concentrated alkaline water. 

Chief Engineer R. D. Elliott points out, “The combination 
of water and chemicals really requires an extraordinary 
insulation, and we've found that neither motsture nor 
chemicals can penetrate the closed, inorganic cell structure 
of FOAMGLAS 


corrosion and to maintain constant insulation efficiency.” 


That's why we count on it to combat 


PITTSBURGH CORNING CORPORATION 
PITTSBURGH 22, PA. 


FOAMGLA 


R. D. Elliott 


Pittsburgh Corning Corporation, Dept. Z-13 

Pittsburgh 22, Pa. 

Please send me free sample and booklets on use of 

FOAMGLAS for: 

Piping and process equipment Refrigerated Structures 
Normal Temperature Buildings 

() Advise nearest source of supply 

(] Send engineer to discuss specific problem 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estumated Probable 


COMPANY 
Oi 
*Hooker Electro- 
Chemical Co 

Lakeside Refining 
Leonard Refineries 
Lion Oil 

Lion Oil 

Mer 

Mercury 


Michigan Chem 


Mid-Continent Pet 
*Mid-Weat Refineries, 


In 
Midland Coop 
Wholesale 
Minnesota Mining 


Monsanto Chem 
Natl Petro Chem 


Northwestern 


10 Ohl Company 
Ohio Standard 
Oho Standard 


Oklahoma Refg. Co 
Old Dutch Refining 


Pana Refining 


Petroleum Specialties 


Pure Oil 


Pure Oil 
Pure Onl 
Roosevelt O&K 


Shel 


Sinclair Refining 
Sinclair Refining 
Sinclair Refining 
Skelly Oil 

Secony-Vacuum 
Soeony-Vacuum 
Socony Vac uum 


Socony- Vacuum 
Spenser Chemical 
Company 
Standard-Ind 
Standard-Ind 


Standard-Indiana 


Standard (lod 
Standard-Ind 


Standard (Indiana) 
*Standard (Indiana 
*Standard (Indiana 
Standard Oil of N.D 


*The Standard Oil Co 


Ohio 
Standard-Ohio 
Standard-Ohio 


Standard (Ohio) 


Stanolind Oil & Gas 


Company 


*Sterling Oul of Okla., 


*Sterling Oil of Okla 


Sun Ohl 
Sunray Ou 


Texas Natural Gaso 


line 
The Texas Co 
The Texas Co 


Tide Water Assoc. (il 


*Vickers Pet. Co 
Vickers Petroleum 
Vickers Petroleum 


*Warren Pet. et al 
*Warren Pet. Corp 


Warren Petroleum 
Warren Petroleum 


White Eagle Petro- 
leum 

Williston Refining 

Wood River Oil 
Refining 


SOUTHWEST 
Acadia Corp 


Allied Chemical & 


Dye (Solvay) 


American Cyanamid 


( ompany 


American Liberty Oil 


Company 


Cinemnati, Ohie 
Montague, 
ich 


ich 
Alma, Mich 


Dorada, Ark 
Dorada, Ark 
Oklahoma City 
Oklahoma City 


St. Louis, Mo 
Tulsa Co., Okla 
Alma, Mich 


Cushing, Okla 


Copley Twp., 
Addyston, Ohio 
Tuseola, 


‘aul Park, 


Rotunson, Ill 
Robinson, Ill 
Cleveland, Ohio 
Cleveland 
Seminole, Okla 
Muskegon, Mich 


Toledo, Ohio 


Toledo, Ohio 
Toledo, Ohio 
Mt. Pleasant 


Wood River, Ill 


Hartford, Il 
Hartford, 1H 
Hartford, Ill 
Velma, Okla 
Trenton, Mich 
Augusta, Kans 
E. St. Louis, Ill 


E. Chicago, Ind 
Vicksburg, Miss 


Neodesha, Kans 


Wood River, Ill 


Wood River, Ill 
Wood River, Ill 
Mandan, N.D 
Whiting, Ind 
Wood River, Il 
Grand Forks, 
Dakota 
Lima, Ohio 


Toledo, Ohio 
Lima, Ohio 


(Cleveland, Ohio 
Tulsa, Okla 


Garfield Co., 
Okla 

Oklahoma Co., 
Okla 

Toledo, Ohio 
Dunean, Okla 
Tulsa, Okla 


Lockport, 
Lockport, Ill 
Drumright, Okla 


P. Kans 
Potwin, Kans 
Potwin, Kans 


Maysville, Okla 
Antioch & Lind- 
say, Okla 
Crossville, I 
Tulsa, Okla 


Augusta, Kans 


| N. Dakota 


Calumet, Ill 


Shreveport, La 
Orange, Texas 


New Orleans, 

Mt. Pleasant, 
exas 


Canning Pit 
Chiorine 


Cat. Reformer 


Expand, Crk 
Capacity 
Cat. Crk. Unit 
Alkylation Plt 
Cat. Crk.; Poly 
Topping 
Thermal 
Sulfurte Acid 
Aviation Gaso. 
Gasoline 


Capacity Exp 


st 


Pit 


Topping & 
Cracking Unit 
Coking Unit 
Houdriforming 
Crude Topping 
Cracker; Poly 
Refinery 
Aromatic Fac 
Girbotol Unit 
Cat. Cracker 
Aik ylation Unit 
Sulfuric Acid) 
Modernization 
Orthoflow Cat 
Platformer 


Expansion and 
Improvement 
Gasoline Fac 
Crude Expan 
Sulfur Extrac 
Booster Station 


Petrochemical 


Cat. Crk; Alky 
Crade Expan 
Olefin Concen 
Fluid Hydro 
former 
Additives Pit 
Aleohols Prod. 
New Crude Kef, 
Hydrotormer 
Cumene Plt 
Refinery 


Platformer 


Alkylation Unit 
Crude Coking 
Cat. Reforming 
Alkylation Feed 
Research Center 


Gaso. Ext. Pit 
Gaso. Ext. Plt 


Platform Unit 
Alkylation Fac 
Gasoline, Pro- 
pane, Kutane 
Lube Oil Pit 
Crade Expan 


Crude Topping; | 


Vacuum 
Refinery Expan 
Crude Expan. 
Thermofor Cat. 

(racking 
Expansion 
Nat. Gaso 


lsopentane, 
Propane & 
Butane 

Therm, Cat 
Reform 

Complete Refg 

Crude Topping, 
Crk.; Poly 


Motor Gas Unit 

Petrochemicals 
Unit 

Petrochem. Pit 


rc. C. Gas 
Fract. Feed 
Prep. Gas Con., 
Poly. Revamp 


1.500 bbls 
bhis 


5,000 bbls 
1,150 bhis 
2.500 360 bbl 
5,900 1.800 bbl 


1,400 bbls 


14,000 bbls 


500 Mmef 


30,000 bbls 


5,000 bbl 
8,000 bbls 
7,000 bbis 
is,000 40 
200 bbls 

150 B. 370 


3,000 bbls 


30,000 bbis. 
15,000 bbls 
1,750 bbls. 


150,000 


137,000 bbls 
10,000 


775 


200) tons 


9,300 bois 
$30,000 
320 bbls 
6,000 bbls 


4,000 gale 
30,000 Ibe 
30,000 bbis 
24.000 bbls 

630 
2,000-2,500 bbls 


12,000 bbls 


3,000 bbls 


10,000 bbls 
2,400 bbls 


3,485 bbls 
125,000 bbls 
15,000 bbls 
6,006 bbis 


10,000 bbls 


+22 Mmef 


10,000 bbls 
15,000 bbls 


6,800, 600 bbis 


| 5,120 bbls 


Plant Site Project Capacity Cost 


$12 mulbon 
$5 milhon 
$3.2 million 
$51,081 
$119,572 
$345,000 
$3 millon 


$2.1 million 


$42 


$2 million 


$4.2 million 


$40,000 
$515,130 


$2 million 
$2.5 aullion 


$42.5 millon 
$34.4 millon 
$3.4 million 
$3 million 
$200,000 


$4 millon 
$14 million 


$10 million 
$21 millon 
$142,000 


2.6 millon 


3 millon 
4 million 
5 million 
7 millon 


$7.2 million 
$1.7 million 


$17.6 million 
$15 million 


$3.5 million 


$2.4 millon 


$40,350 
$566,320 


$5.5 million 
$1 millon 


$2.9 million 
$5 million 


$50 million 


2.7 million 


PAD Certihed 
Certified DPA 
Under Constr 


Under Constr 
Under Constr 


Complet 


Design 


Under Constr 
Under Constr 
Planning 
DPA Ok'd 
Planning 
Start May 
Start May 
Under Constr 


Under Constr 


Under Constr 
Under Constr 
Under Constr 
Planned 


Design 
Design 


Completing 
Completing 
Completing 
Desigt 


Under Constr 
Under Constr 
'r jee ed 
Design 
Planning 
Planning 


Under Constr 
ngineering 
hngineering 
Certified DPA 
Under Constr 
Planning 
Planning 
Design 
Under Constr 
Announced 
Certified DPA 
Not Certified 
Under Constr 
Under Constr 
‘ompleting 
Completing 


Under Constr 
DPA Certified 


PAD Certified 
Certified DPA 


Projected 


Announced 
Desigu 


Design 
Under Constr 


Under Constr 


Engineering 


Engineering 


Staff 


Koch 


Luomm 


Ref. Bug 


UOP & Ref 


Engineers 


Lummus 


Houdry 


Badger Div 


Bechtel 


Foster Whecler, 


Staff 


McKee 


Lummus 


Shreve, Lamb 
& Harmon 


Procon-Sun 


Ref. Eng 


Ref. Eng. 
Southwestern 
Koch 


Sweeo 


Dre wer 


Ref. Eng 


Chemico 


Fluor 


Contractor 


onste 
Lummnus 


Ref. Eng 


Refinery 
Engineers 


Procon 
Lummus 
Cat. Constr 


Kellogg 

Kellogg 

Procon 

Foster Wheeler, 
Fluor & MeKee 

Kadger Div 


Kechtel 


Foster Wheeler, 
Quaker 


Manhattan 


Procon-Cataly tie 


Ref. Eng 


Ref. Eng 
Koch 
Koch 


Dresser 


Chemico 


Fluor 
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4 
bustic Under Constr Qtr, 1953 Ferqusen 
h Complet Philips | Stall 
| 
Under Cor Late 1953 Kellogg 
U neler ¢ Dev 
‘ Completing UOP 
Sulfurie Acid | E 
Fa 
Petro Chem. | Vulean, Priteh 
ard, Foster 4 
| Ww heeler, 
| Lummus 
Under Constr \ug, 1055 | 
Refining M Completing | 
Under Constr May, 195 
Under Constr Late 1453 Houdry 
Pa Parker 
Spring 1953 Kellogg 
Spring 1953 Kellogg ; 
Cat. Poly. Unit | 
Rehat 
Under Constr Late 1953 
| 
Sugar Creek, 
| Mo 
Karly 1953 Staff btaff 
Mid 1953 
1044 A 
Late 1954 
Late 1953 
May, 1954 | Vor 
Mid 1953 McKee 
U.O.P. 
| $ Mid 1954 
= 
| 
Fall, 1953 U.OP | 
| Spring, 1953 
harly, 1953 | Soe Vac 
Soe- Vac — 
| 
| 
. i 
| 
| | 
19 


COMPANY 


*Amernean (hi Co 
Amerwan Petro 
orp 
American | ! 
Cory 


“American Repatle 


Cort 


Anchor Crasoline 


tor 


Arkansas Fuel (hit 


Davison Chemical 

Del Rey Petroleum 
(ompat 

Del Rey Petroleum 

Del Rey Petroleum 


Delta’ hemical Co 


Diamond Alkah 


*Dow Chemical 


Dow (Chemical 
Dow Chemical 


Dow (Chemical 


Dow Chemical 
Dow Chemical 
Dow Chemical Co 


Du Pont 


Du Pont de 


Nemours & Co., Ine 


astern States Pet 
Fastern States Pet 


Fano Standard 
Faso Standard 
Standard 
Standard 
Standard 


Ethyl Cory 
Ethyl Dow 


General Crude Onl ¢ 


(iilmore Refineries 


*Ciohad Cory 


epubles 


tandard (hi Co 


Lake Charles 


La 
Houster 
Houston 
Paead 


Lake Charles 
Chesterville 


Tex 


bagle Lake 
Eagle Lake, 


Ponte a 
Hache 

Houstor 
breeport 


Texas (ity 
Freeport, Texas 


Freeport 
Freeport 


breeport 
breeport 


Beaumont, Tex 


(range 


Houstor 


Baton Rouge 
Baton Rouge 
Baton Ko 
Baton Rouge 

Baton Rouge, La 


Baton Rouge 


La 
Baton Re 


breeport 


Plant Site 


Houston, Texas 


AND OTHER PLANT 


ost 


$250,000 


$11.4 mille 


$6.5 millon 
$3 millon 


$7 


$222,139 
$2 million 


$4 million 
$2.4 millor 


$3.5 million 


$3.5 milhor 


million 


266,000 


$515,863 


$7 muilhon 


$2 million 
$5.5 millon 


2.6 millon 
$1.6 milhon 
$5 million 


$3 millon 


$1.2 milhon 


$4 millior 


$51 million 


$526,000 


$2.8 million 


$8.2 million 


$40 m 


Estimated 


CONSTRUCTION—Continued 


Status 


loader Constr 
Planned 


Completing 
Under Constr 
Under Constr 


Completing 


Completing 


Pre 


ted 


Under Constr 


Design 
Completing 

Considering 
DPA Certified 


Completing 


Cer ified DPA 


ngiheering 


Engineering 


DPA Certified 


Completing 


ompleting 
anned 


Completing 
Pilar 
Completing 
Under Constr 
Design 

DPA Certified 
Under Constr 
Campleting 


Completing 


Planned 


Contracted 
DPA Certified 


Under Constr 
Under Constr 
Under Constr 
Under Constr 
Certified DPA 
Under Constr 


Begin 1953 


Completing 


Projected 


Army Contract 


oder Constr 
under Constr 
nder Constr 
onder Constr 
Announced 


DPA Certified 


Completing 


Completiu 


Desigt 


DPA Certified 


Engineering 


Staff 


Staff 
Staff 


Staff 


Staff 


Kellogg 


Kellogg 


Kellogg 


Tellepsen 


Chemico 


Badger Div., 


Conoco 


D&Z 


Olsen 


Braun 
Hraun 


Braun 


Staff 


SOD 
SOD 
Kellogg 


Tellepsen 


CONTINTED ON PAGE 


ofiner 


Tellepsen 


REFINERY 
Daily Probable 
Project Capacity = Completion Licensor Contractor 
ee Texas City, Tex. Cat. Crker a53 
Lake Charles Chem. Pit $15-20 millior 
La 
Hardin Count Remote Ateort 0) Mmet 
Texas er e 
Propanizer 
North Tepetate, Gasoline Pit 360 bbls Mid 1953 
La 
Haughton, La (jae Pit. Cay Mmet 
Compat 
Arkansas Fuel (nl Co. Heflin, La (has Mmet 
Arkansas Fuel ©) Carthage, Texas locrease Butane 100 = Mid 1953 
Compat & Propane 
Arkansas Fuel Jefferson, Texas Increased LPG 3) Mmef Early 1983 = 
Compa K 
Aromat Refining Baton Rouge, La. Aromatics Fa 
Atlantw Kelg Co Pt. Arthur, Tex Chem. Pape tons Badger 
Harnwdall (hi Co, OF curry Tex. Natl Ga re 50,000 mef gas 
W. & Sone Co Nat 
. Texas 
Hennett & Re Refugio, Texas Increase 25 Mmef 
g ompe apacit 
R. Butler Interest Howard t Natural Chase Planned 
e Pit 
Cabot Carbon | Hayou Sale, St. Thermal Black 136,986 Ibe $4 millior Completing 
Mary rit 
Carbide & Carbor Texas (it Tex e Pt Under Constr Early, 1953 
Cartade & Carbor Texas Tex Poly. Res 140,000 The Under Constr Earl 1953 
Curtade & Carbo ewinlt, Texas hylene & 140,000 The EE Under Constr } 1953 
Corporatio bu G arly 
Cition Servier Lake Charle Fluid Hydre 250 bbls Engineering 19054 Kellogg 
Le former 
Cities Service © Pampa, Texas Parsons 
ervicr Lake Charles Hydro. 44,450 biel 1954 Kellogg 
Prey 
‘Cities Service Vaeuum 201,750 bbls 1054 Kellogg 
Service Oh Co. Crockett Co Nat Gas 
Columbia Southern Corpus ( hrist Chiorine & Staff Tellepsen 
hem fo I aust nit 
Hydration Pit Staff Tellepsen 
Cal-Tex Refining Colorado Cit Platforming P 
Consolidated Chem Hat Hurw Acid 400) tons Chemico 
Cor lated Chem Baytown, Texas | Acid Unit HOO ton End 1953 
al Rouge Acid Unit 500 tons 
La 
Continental Ol Lake Charles, Refinery Expan. 40,000 bbls —_ tune, 1983 Badger Div, 
— Procon 
Crown Central Pet lexas Crude Topping 2.350 
Crown Central Cat. Cracker 2,400 bbls 
“Crown Central Pet Texas | Addition to Ref 
Company 
Catalyst Pit 62 tons Farly 1953 Consd. Eng 
Pressure Atsorp- 25,000 met 0. L. Olson 
tion Pt 
Tex. Nat. Gasoline 
pane 
‘ Petrochemical 
La Pit 
Texas | Petrochemicals | Brown & Root 
Texas Ethylene Dibro 
made 
Research Fac 1953 Southwestern 
bromide Unit 
Perchloraeth yi Braun 
ene ( hhorule 
Texas Henzene Add 
| | Texas  Ethyl-Dow Plt Early 1953 Staff Tellepser 
Petrochemicals 
U nat 
thene Manuf 
Facilities 
Texas Ethylene Mig vOP 
rit 
Aromatics Fae Staff 
Crude Distull 300,000 bbls Early 1983 Kellogg 
Cat. Cracker 31,000 bbls Farly 198° S| Kellogg 
; Crude Pipe Still 60,000 bbls j | ar Kellogg 
leo-rctyle & Farts 1954 
Tridecy! Mfg 
Aleohol 
ige BHC Pit Staff Tellepsen 
Texas Ethylene D 00,000 The 
Kent (Count Evtraction Pit i Mm 
Texas 
Ondessa, New Refinery 50,000 bi Ford-Bacor 
TT Lavaca ( Tex Propane, Iso $2.7 millior | Davi 
Mat 
Ga 
(ireat ther (or he Platformer Off $5 millio Engineering trd 1953 Fluor Fluor 
Creat Corpus Chr and 4,000 bbl Desig 195 U.O.P., Proco Proco 
Chemical Cort Texs Udex Unit 
Gulf hort Arthur rie Acud a0) tons $2,318,855 Under Constr Late 1953 Leonard Constr Leonard Constr 
Gulf O Port Ar Poly menizatio $2, Completing Beehte Bechtel 
Gulf Port Arthur rl AO t “ molet Parsor Parsons 
Hevden Chemica M ‘ \ inced 
Nat ral e . 
Hlumlt Kay tow rie Cor eted 
Hur Baytown, Texas Cat. Light ends 37 Mmef Sin Under Constr 4th Qtr., 1953 Fluor Fluor 
t 1400 bbis 
Petroleum 32, No. 1 


in Quality and Production 
from your Cat Crackers 


with YORKMESH 


YORKMESH Demisters are answering 
Petroleum Engineers demands the world 
over for simple means of improving the 
performance and increasing the throughput 
capacities of catalytic cracking units. 


Yorkmesh Demisters in Vacuum Towers 
remove substantially all liquid entrainment 
even at increased vapor velocities—the gas 
oil then produced has lower carbon content 
and considerably reduced metals content — 
the reduced metals content accounts for 
continued high catalyst activity. The net 
result is more gasoline of higher octane 
rating. 


Yorkmesh Demisters are used equally 
successfully to improve the performance of 
gas absorbers, scrubbers, separators, evapor- 
ators, knock-out drums, ete. 


Easily installed in existing or new equip- 
ment.— Materials: Ty pes 430, 304, 316 stain- 
less, monel, carbon steel, ete.—Prompt 
shipment. 


67 Glenwood Place, East Orange, N. J. 
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Reach New Highs 
: 
‘ 
ca 
\ 
: ~ 
How YORKMESH Demisters 
work inside Vacuum Towers | | Pood | 
liquid droplets which ere carried «s | 
meat by the vaper streem. 
droplets impinge on the hae wire | 
serfaces of YORKMESH, and ere coulesced | 
drops which ren dewn end fell 
The vaper is mow dry. tt bus been entirely 
freed from entrained liqnid. Thes clora sew Cataleg 13 
ges-oil goes te the catalytic cracker. complete information } 
and engineering data on | 


Always... 


your 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division + CLEVELAND 13, OHIO 
Expert Department: Chrysler Building, New York 17, N.Y. 


Dependable Republic-made alloy steels for 
maximum strength... 


Accurate, clean threads for full, 
engaged-thread area... 

This combination assures you maximum 
service from Republic Upson Alloy 

Steel Studs under severe corrosion, pressure, 
and heat conditions . . . these 

precision studs fit-up tight, stay tight; yet 
turn-off readily for equipment maintenance. 
Order “Republic Upson Alloy 

Steel Studs” as trouble-saving replacements 
+. Specify them on new equipment. 


Petroleum Refiner—l ol. 32, 


: 
{ 
> > 
| 
[= 26 
Republic Upson steel stulg 
200 
- = 
| . on = 
\ a 4, ‘3 nee 
} Ves } « 4 
82 


COMPANY 


Humble O&R Co 
Humble 


Humble O&R Co 
*Humble O&R 
OAR Co 


hemical 

Jefferson Chemucal 

Jergina (hl Co. of 
Texas 

Kerr-MeGee Oil 

*Kolker Chemical 
Works 

Levelland Refining 

Lion Chi Co 

Lone Star Producing 
Company 

\ 


Magnolia Petroleum 
Magnoha Petroleum 
Magnoha Petroleum 


Mayfair Minerals 
MeBrde Refining 
*MeMurrey Refg. Co 
Monarch Refining 


Monarch 

Monarch 

Monsanto 

Monsanto Chemical 
Compar 


Monsanto Chemical 
Natural Gasoline Co 


Onyx Refining Co 


Pan Am Petroleum 
& Trans 

Pan Am Southern 
Corp 

Pan Am Southern 


Pan Am Southert 

Pan Amerwean 

Pan American Re 
fining 

Pan Ameriean 

Panhandle Prod. & 
ef 


Pecos Petroleum 


*Petrohte Cory 
*Petrolite 

*Phillips Chem, Co 
*Phillips Chem. Co 
*Phillips Chem. Co 


Phillips Chemical 


Phillips Pet 
Phillips Petroleum 
Phillips Petroleum 
Philips Petroleum 
Philips Petroleum 
Philips Petroleum 
"Philips Pet. Co 
Philips Petroleum 


Philhps Petroleum 
*Phillips Pet. Co 


*Phillips Pet. Co 


Phillips Pet. Co 


Reef Fields Gasoline 
Corporation 

Republic Ou Ref 

Kunnels Gas Prod 
ete Cory 
hamrock Ou & Gas 
Cor 


lanuary, 1953 


at Site 


Baytown, Texas 


Pickton Field, 


Dewitt, Texas 


Moore Co., 
Houston 


Tex 


Amarillo, Texas 

Luling, La 

Ft. Chadbourne, 
Texas 
furricane Creek 
Field, Beaure 
gard Parish, La 

Beaumont, Tex 


Chaison, Texas 
Midland Co., 
Texas 
MeAllen, Texas 
Edinburg, Tex 
Tyler, Texas 
San Antome, 
Texas 
Antonio 
Antomo 


Texas City 


San 
Tex 


Texas City, Tex 


Texas City, Tex 
Hawkins, Texas 


Texas 


Abilene, 
Tex 


Texas City 
Destrehan, La 
Destrehan, La 


Destrehan, La 
Texas City 
Texas City, Tex 


Texas City 

Wichita Falls, 

Pecos, Texas 


Texas 
Destrehan, La 
Harris Tex 
Harris Co., Tex 
Hutchinson Co., 
Texas 
Harris Count 
Texas 
Moore Co., Tex 
Borger, Texas 
Alvin, Texas 
Brazoria Co., 
Texas 
Midland, Texas 
Midland, Texas 
Houston Texas 
Ciray Co., Tex 
Moore Co. 
Eetor 
Sweeney, Texas 
Borger, Texas 


Sweeney 


Borger, Texas 


Borger, Texas 


Upe 
Upton Co., 
Pom Greer 


iths Bluff, 
Big Spring, Tex 
Pexas City, Tex 
Runnels Co., 
Te 


McKee 


Texas 


1 Gulf 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 
ropane Deas 
phalting Unit 

Gas Comp. Pit 


Paraxylene Pit 
Motor Gas 
Cat. Pol 


Acid 


Ethylene 
Ethylene Glycol 
1-Phenol 


It 
Natural Gaso 


Lindane 


Cat. Crk.; Poly 
Chemical Pht 
Gasoline Pit 
Casinghead 


Gasolire Pl 


Therm. (at 
Retormin, 
Cooling Fact! 
Nat. Gas & 
Butane 
Natural Gas Pit 
Modernization 
Pet. Refining 
Fluid Cat. Crk 


Unit 
Unit 
Vinyl! Chloride 
Acrylonitrile 
Mig. Facil 
Pit. Expansion 
Oxygen Plt 
Pit. Expan 


Platformer 
Expansion 
Av-Gas Expan 


Cat. Crk,. Gas, 
Alkylation 

Fluid Hydro- 
tormer 

Coker 

Refinery Expan 

Fluid Cat 
(Cracking 

Poly. Unit 
Topping Unit 


Aromatics Ex- 
pansion 

Pet. Ref 

Pet. Ret 

Nitro. Fertilizer 
Phosphate 
Carbon Black 


Nitrogen 


Acid 
Alky. Expan 
Nat. Gas Expan 
Natural Gase 


Nat. Gas Pit 
Natural Gas Pit 
Petrochemicals 
Nat. Gaso 

Nat 
Nat 
Avgas Expan 
Cyclohexane 
Mtg 

Propane & Iso- 
butane 

utral Fract 


Gasoline 


Caso 


ne 
Natural Gaso 

Repressure and 
Gas Lift Plt 

Av-ias Expan 
Refinery Expan 
Basic Refining 


Modernization 
Orthoflow Crk 
Power Expan 
Feed Prep-V ac 
Flash 
Gasoline Plt 


Platforming Unit 


Daily 
Capacity 


2.800 bbls 
Mmef 
66000) [be 


55 Mmmef 


3,000) 150 bbbs 
300) toms 
30 Mmef 


17000) bbb 


3,500 bhis 
4,000 bhds 


2,500 bbis 
2,500 bbls 


tons 
13 Mmef 


650 bbls 
1500 
11,150 bbls 
12,000 bbis 
2.500 bhis 
2,000 bbls 
9,000 bbls 
112,000 bbls 
130,000 bbls 


12,400 
8.000 


240 260 bbls 


250 Ihe 
405 Ibs 
6500 lhe 


4 500 Ihe 


3,570 bbls 
1100 Mm 


100 Mmef 
Ho Mmef 
400 tons 
+125 


40 Mmef 


ef 


130,000 
Mmef 


1,401 bbls 
135 

1,000 bbls 
15,000 bbls 
20,000 bbls 


44 Mmef 


6,500 bbls 
20 Mmef 


$5 million 


$5.2 million 
$4.8 millon 


$im 
2.4 milhon 


$31 millor 
$3 milhor 


S10 mil 


$8.3 millon 


$12.5 million 


$7.3 millon 
$30 million 


$6.5 millon 


$1.8 million 


$25, 
$80,000 


$1.7 million 
$15.5 millior 


212,000 
$35 million 
$406,612 
$1 million 
$5.4 milhon 
$7 milhon 
$1.5 million 


$2 million 


$2 million 
$3.6 millior 
$10.8 millior 
$390,000 


$390,000 
$11 millon 


$7 million 
$3 million 


$80,000 


Status 


Awaiting 
Materials 
Completing 
Under Constr 
DPA Certified 
Engineering 
Planning 


DPA Certified 


ompletiig 
Authorized 


Under Constr 


Planning 
Design 

Uneder ¢ 
Under Constr 


Designed 


Engineering 
Certified DPA 


Announced 
Completed 


DPA Certified 


Loder Constr 
Announced 
Completing 


Completing 
June, 1953 


Design 
Planned 
Completing 


Completed 
Completing 


Completing 
Under Constr 


Completing 
Planned 


DPA Certified 
DPA Certified 
Approved 
Approved 
Approved 


Under Constr 


DPA Certified 
Announced 
Completing 
Under Constr 


Under Constr 
Completing 
Under Constr 
PAD Certified 
PAD Certified 
Under Constr 
Desigt 

Under Constr 


Under Constr 
Under Constr 


Authorized 
nder Constr 


Under Constr 
Completing 


PAD Certified 
DPA Certified 
Announced 

Announced 

Under Constr 
Under 
Under Constr 


onstr 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Probable 


Completion 


t., 1953 
May, 1953 


Rarly 1953 


Mad 
Feb, 1053 


let Qtr 


Mid 1053 


Ist 1953 


Dec, 1953 
Dee, 1053 
March, 1953 


1953 


Dev 


14538 
1953 
1953 


2nd Qtr 


Karly, 1953 


, 19453 


1953 
1953 
1953 
1953 


Spring 


Earl! 


1953 


1953 


Farly 


1953 


Spring, 1953 


Licensor 


Vdrocarbon 


Fagineering 


ror 
Braun 
Hydrocarbon 
Gas Pit. Cor 


Proeot 


Lummus 
Kellogg 


Lummus 


Rust 


Phillips 
Chemico 
Philliy 
Staff 
Phillips 
Phillipe 


Phillips 
Phillips 


Phillips 
Staff, Fluor 
Phillips 
Phillips 


Phillips 


Phillipe 


Phillipe 


Kellogg 


Staff 
Kellogg 


Delta 


Proeor 


Contractor 


Kellogg 


Stearns- Rogers 


Braun 


fins Pit, Const 


tins Pht 


{ onest 


Procon 


Lummus 
Kellogg 
Lummus 


Lummus 
TexasCiull 


K ust 
Phalhigy 


Hydrocarbon 
Phillips 
Tellepaen 
Phillips 
Phillips 


Phalliges 
bash 


aff, Fluor 
Phillips 


Phillipe 


Phillips 
Hudson 


Kellogg 
Kellogg 
Kellogg 


Tellepaen 
Kellogg 


Delta 


Proeon 


Estemated 
Texas 
Baytown, Texas 
Baytown, Texas 1054 
*Hur ol Baytown, Texas | Sulluric 
dated Chemical 
Industries, In 
*Haumble & Southert Brazoria Co $1.5-$5 millior late 194 Stearns-R Stearns. Rogers 
Preaduct Co Texas 
Port Neches Staff 
Texas 
Port Neches tall 
r 
| $850,000 Dresser, Staff Dresser 
Chemeco 
Projected 
Pluie Fluor 
| 
| 
Ref. Eng 
pate 
*Phillipe Chemical Co 
Phillips Pet 
Philips Pet Staff 
Phillips Pet. Co { 
1953 
bx 
Tex. Central Fract 1953 
Phillips Pet. Co > Tex a. ft 
Plymouth Oil ¢ 
y. Texas 
Pontiac Refining Corpus Christi 
Prenuer Petroleum Ft. Worth, Tex 
Pure Oil Smiths Bluff 
Pure Ohl Smiths Bluff Aikylate Unit 
Pure Oil Smiths Bluff Cat. P Kellogg 2 
Pure Od Smiths Bluff Expan. Alkyl Kellogg 
Pure Oil Smiths Bluff 
Pure Ol Smiths Bluff 
Pure Oil Co Smiths Bluff 7 Staff 
Pure On 
(aso. & Press Planning 
Maint. Plt 
Caso. Ret Planning 
Treater 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Proyect Capacity Cost Status Completion Licensor Engineering Contractor 
son Teun lh Announced March, 1953 Gas Plt. Constr 


rco, La 000) Under Constr trd Qtr., 1954 Bechtel, Pro 


Cat Crk $5.5 mill Constr Mid 1953 Ref. Eng Ref. Ene 
r, Texas Natural Ga $25m Trader Staff Staff 

‘ La Hye rm lered 

jown, Texas Gas Pit. Increase 123 Mmet Coder Constr Staff Blaw-Knox 
(het (ideas, Texas fur rhe 17.7 long tons ader Constr Girdler Cory Girdler Corr 
Andre we Nat. Ga Me Completing Hudson Hudson 


Co Cat. Cracker 28.000 bbbs $16 milliot Under Constr miner 1953 Lummis Lummus 
tide Hef. Ca Charint Crude Oil Ref 25000) $15 m Under Constr 1453 ror Lummu 
Taylor Onl & Ga Corpus Christ Platform. Unit Planning J 1953 Staff 


eer June, 1953 ror Staff 


phate P $7 milhor L oder Constr June, 1953 Chemico Chemiro Chemico 


Texans City Ref Texas City, Tex. Moder $3 Engineering 1953 Henry Kaiser Henry Kaiser 
Texas City Refining Texas Cit Tex Mader ation $3 millior Eng. Studies 1953 Henry Kaiser 

Texas ¢ Ke Texas City, Tex, (at. racker 7 $2.4 Under Constr April, 1953 Houdry Houdry Kaiser 
Texas City Refining Texas City, Tex. Avie Alkylate $2.5 million Certited DPA 

Texas hasta Longview, Tex Petrochemical 20.000 $5.7 millor Partial Oper 


The Texas Co Pt. Arthur, Tex 20,000 ader Constr 1953 Texas Co 

The Texas Compar Port Arthur Crasoline Pit 1s, 500 bbls $1,286,000 Approved DPA 1953 

Tesas Fl Paso, Texas | Expan. Mod 15,000 bbks hanned Late, 154 

The Texas Compa Amarillo, Texas Avetiasal Fa 17,000 bbls $20,750,000 Approved DPA Late, 1954 

Texas Gas Products Rankin, Texas (ia Pit. Exper Under Constr Early 1953 Texas Natural Texas Natural 


rat 
*Texas Gan Products | Upton, Midland,| Nat. Ga $2.9 million DPA Certified 
{ory Regan and 
Glasseork Co 
Teves 
*Tide Water Bernard, Tex. Nat. Cras Under Constr Jan., 1953 Fist Fish 


United Carbon Co thamrock. Texas Carbon. Black 68 500 Lhe $1.5 millwe Under Constr 
United Gas Pipe Line terlington, La Deh ydeition 125,000 met Under Constr ° Staff 
niversal Ohl Products Mooringsport, Synthetic Cat Announced 


Warren Pet. Oe Houston, Texas Terminal Docks Completing Staff Staff Tellepsen 


snd 
Weat Texas Gas Sritch. Tezas rit. Mod $00,000 Design Mid- 1953 Anderson-Baird 
Wiekett Refining Wickett, Texas Thermal (rker 2.000 Under Constr 


ROCKY MOUNTAIN 


*Allied Chemical & La Platte, Nebe Fertilizer Under Constr Guirdler Catalytic Constr 
Dye Cort 

Ray Petroleum Denver, Colo 1,500 bbks $1.9 million Under Constr Jan., 1953 UoOP Procon Procot 

Hay Petroleum Denver, Colo 6,000 Under Constr Procon Procon 

*Hureau of Mines Kifle, Colo $46,000 Proposed 


600 Under Constr Karly 1953 Blaw Blaw Blaw 


Carter Onl Co Killings, Mont 


Continental Sulphur Thermopolis, Planning Chemico 
& Phosphate Corp Wyoming 

El Paso Natural Gas = Blanco, N. M 180 Minef Engineering 2nd Qtr, 1953 Fluor Staff 
Company 

Paso Natural Gas Gallup, Engineering 2nd Qtr., 1953 Fluor Staff 

El Paso Natural Gas San Juan 4.500) $3 Under Constr May, 1053 Fluor Staff 


mpany 
Paso N atural Leato, NM Lig. Prod Cay 380 $2.1 m Under Constr Late 1952 Fluor Staff 
(jas Company Absorber Cay Minet 
Paso Natural Lea NM Purification & Is Mimet $1.8 millor Vader Constr Late 1952 Fluor Staff 
Company Hyde 
Empire Pet. Co Denver, Colo Crude 13.500) Announced 
Farmers Umon Laurel, Moot Cat. Crier, 5,000 bbls $3.5 million Completing UoP Ref. Eng Ref. Eng 


Central Ex ‘ 
*Prontier Ref. Co Chevenne, W Pht Add 6,500) Projected Sept., 1953 top ror 
Garfield Chemieal & Salt Lake City Sultur d $2.5 millon Plan 

Mig. Corp 

*Cleneral Pet. Cort Worland, Wyo Eat. & Mimet $4 millior Certified DPA Fluor 


*Husky Oi Co Cody, Wyoming Reformer 1.008) $7 Under Constr Aug., 1953 Atlanty & (irehe & 
Doremus Doremus 

*Maleo Ref Prewitt, N.M Pet. Ref $230,500 DPA Certified 

MeNutt Ou & Ref Hrickland. M Platformer um Design 19453 CoP UO P.-Proeot Staff 


(Compa 


Constr 


® TABLE CONTINUED ON PAGE 87 
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en) 
‘ 
hemoca " Texa HA-MEK Pioneer Pinoeer 
bx 
' neler tr Sept., 1953 Kadger, Fluor Badger, I 
and Fluor and Fluor 
" ‘ Texa Platforming + Siln Under Constr Proco 
Foster Wheeler, 
Me Kee 
ton, Texas Con $i (ert dA DPA 
DeW & mp > Mincf Completing 
teria I 
iN. Richard Odessa, Texa rl r $140,530 Completing Graff Graft 
1 Richard Ke Texas City, 1 Refinery Altera Under Constr Staff Staff 
‘ a ( t 
ot Hef g Texa rode D and Loot 
Vacuum $33.6 m Completing Staf-Fluor Fluor-Hra 
ur Houston, Texas Cat. Crk. and $0,000 Brau 
(ian Pit 
or Ket t Texas $145,700 tr 053 Staff Bra 
ate 
woe Va Beaumont, Tex reer 
th Texas Cory New Co, Tex Expanded Prod Ann wd 
Mig 
ry 4 (‘ow hriet rude I 15.300 Completing 
Texas City Chemical Texas City, Tex. Diealerum Phos Cotes 
& Waste Heat 
S4 


materials + engineering 
erection help 
for refinery vessel linings 


SUSPENDED LININGS 


All of the important features of suspended construction— inherent in 
the B-L design—are included in Bigelow's abrasion-resistant linings 
for bead catalyst units. 


Horizontal tile joints slope downward patton 
to resist bead infiltration. 


Arc-type support castings provide 
base for vapor barriers. 


Castings ore 1400° F. high-tempera- 
ture metal. 


Linings are special abrasion-resistant 
refractories. 


Tile, backed up by insulation, mini- 
mized heat loss. 


No cumulative loading or expansion. SECTION THROUGH 


CASTABLE LININGS 


B-L provides a source for a complete job—engineering, materials, 
complete erection—of pneumatically-applied castable linings for 
fluid catalyst units, cyclones, pipes, stacks and ducts. 


Insulating castable SK-7 acts as a 
vapor barrier. 


Abrasion-resistant castable KS-4 re- 
sists wear. 


Mesh and mesh supports hold cast- 
able firm. 


Design provides for panel expansion. 


One source dependability assures 
continuous “on stream" service. 


Remember, you can co-ordinate suspended construction with castable for an efficient 
installation. Suspended construction is ideal for oil heaters, too.Write today. 


BIGELOW-LIPTAK 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


Iu Canada: Bigelow-liptak of Canada, itd., Ontario 


ATLANTA BOSTON + BUFFALO + CHICAGO CINCINNATI! CLEVELAND » DENVER HOUSTON KANSAS CITY, MO. LOS ANGELES MINNEAPOLIS NEW TORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS + ST. PAUL + SALT LAKE CITY + SAM FRANCISCO + SAULT STE. MARIE, MICH, - SEATTLE + TULSA + VANCOUVER, B.C. 
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—_ ) UNIT-SUSPENDED WALLS AND ARCHES | 
x3 


Now ANNIN offers a 


PRINCIPLE IN 
VALVE CONSTRUCTION 


Entire moving assembly of 
| the motor is insulated 
| against metal to metal 
/ contacts through the use 
} of specially designed 
rings. 


Ilustrating the full floating 
Teflon Guide Bushing con- 


tact. No stem to bushing 
tolerance required. Elimi- 
\ 


nate corrosion—wipes clean 
on every stroke, does away 
with both galling and fluid 
hardening problems. 


By incorporating a Teflon Guide Bushing,—Annin design 
provides mechanical perfection in control valve operation. 
How? Because now Annin valve offers full floating opera- 


tion free from any metal to metal contact in moving parts. } i 
The valve stem floats in contact with Teflon,—the Domotor ca 
portion of the valve floats on Hycar “O” rings. Teflon t = 
eliminates valve stem galling, and all difficulties which aS Ne 
develop when soft, corrosion resisting alloys are in contact My” 


as bearings 

Teflon is self-lubricating and requires no external lubri- = 
cation. It won't stick so the customary tolerance between 
guide bushing and valve stem is eliminated. With the new 
type guide bushing used by Annin,an interference fit is 
provided and solidly retains the valve stem and plug assem- 
bly. The stem is wiped clean on every stroke preventing 
scale or dirt from scoring or any tendency toward fluid 
hardening problems. Valves now in service may be 
changed over to the new guide material. 


e Write for your copy now 


Coutrol 
VALVES 


THE ANNIN COMPANY (3500 Union Pacific Avenve 


los Angeles 23, California 
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COMPANY 


villips Petroleum 
Proven Oil & Refining 
Pure Oil 


Salt Lake Refining 


Carbide & Carbon 
Chemicals Company 

*Douglas (hi Co. of 
Calif 

Ethyl! Cory 


Eureka Refining 
General Petroleum 


*Cieneral Pet. Cory 


ational Mineral 
and Chemical 
Mohawk Petroleum 


Monsanto 
*Monsanto Chemical 
ompany 
avy 


hfield © 


Richfield Oil 
Rothschild Ou 


Shell Chemical 


Shell Chemical 
Shell Chemical 
Shell Oil Co. 


Signal Oil & Gas 


Socony- Vacuum 
Standard (Calif 
Standard (Calif 
Standard (il of Calif 


*Standard (Calif 

*Standard (Cali! 
Standard Oil Co 

Stauffer Chemical 
Stauffer Chemical 
Sunray (hl 


Tide Water Assoc 


T mon Oil Co. of Calif 


Unmon Oi 
mon Onl 
Union (hl 
Union Oil 
Umon Oil 


Union Cahf 
Union Chl (Calif 
Union Oil (Calif 


Union Oil (Calif 
Standard Oil of 
Cali 


FOREIGN 
Canada 
British American © 
*British American 
Ohl Compan 
*British American Oil 
Co 
British American Oil 
and Shawinigan 
( hemicals 
Cabot Carbon of 
Canada 
Campbell Absorption 
Plant, Ltd 
Canadian Chemical 
Company 
Canadian Oil Ref 
Canadian Industries 


Canadian Industries, 
td 
Dominion Tar & 
Chemical Co., Ltd 
Hi-Way Refineries, 
Ltd 


January, 1953 


Plant Site 


ce, NM 


Lea City, N.M 
Great Falls 

Monta 
Florence, Ariz 


W orland, 


is Co, Utah 


Port Chicago, 
fall 
Hantord, Calif 


Torrance, Calif 


BKakerstheld 


Calf 


Long Beach, Cal 
Torrance, Caht 


Ferndale, Wash 
Long Beach, Cal 
Long 


seach 
an Jose, Calif 


Bakersfield, 
Calif 

Avon, Calif 
Avon, Calif 


~an Joaquin, 
ta 
Watson, Calif 


Los Angeles 
Santa Fe 
Springs, Calif 
Ventura, Calif 


Martinez, Calif 
Martinez, Calif 
Wilmington, 
Calif 


Los Angeles, 


tichmond, Calif 
hmond, Calif 


Richmond, Calif 
Richmond, Calif 
Segundo 
Compton, Calif 
Richmond, Calf 
Santa Maria, 
Calif 

Avon, Calif 
Brea Olinda, Cal 


Los Angeles, Cal 
Los Angeles 
Wilmington, Cal 
Wilmington 
Oleum, Calif 


Los Angeles 
Los Angeles 
Los Angeles, 

Wilmington 


Clarkson, Ont 
Clarkson, 
Ontarw 
Montreal 


Montreal, East 


Sarhia, (nt 
Alberta, Canada 


Edmonton Area, 
Alberta 

Sarma, Ont 

Montreal, Que 
bec 

Edmonton, Alta 

Montreal, East 

Saskatoon, 


Canada 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Sulfur Extrac 
Natural Gasoline 
Refining 


Refinery 
Sulfur Reeovery 


Acid Treating 
Unit 

Pet. Ref 
Acid Pit 
Expansion 
Expansion 
Topping: Crker 


Aluminum 
Fluorde Pit 
Motor Gasoline 

& Distillate 
Polyethylene Plt 


Polmerization 
Gasoline Fac 


Cat. Crker 
Therm. Cat 


Aviation Craso. 
Chemw 


Sulfurve 


Phenol 
Natural Gas Pit 


Expansion; ¢ at 
Cracker; 
Aromatics 
Ref. Expan 

Cat. Cracker 
Synthetic Am- 
moni Pit 

Sulfonates 
Distilling Expan 
Distillation 
Tower 
Butanes-lso- 
butane 
rc 

Alkane Pit. Alt 

SyntheticPhenol 
Benzene Pit 


Cat. Crker 
Phenol 

Cat. (rker 
Sulfur Acid 
Sulfurie Acid 
Reconstruction 


De-ethanizer 
Research Pit 


Crude Topping 
Alkylate Fae 
Cat. Crker 

Gaso. & Fuel 
Expan 

Revision 
Sulfur Migs Pie 
Ammonium 
Sulfate Pit 
Crude I \pan 


Crease Pit 
Ref. Additions & 
Cat. Crker 
Cumere Pht 


Petro Chemical 
Ph Phenol 


Carbon Black 
Pit 

Natural Gaso 
rh 


Petro Chemical 
Pit 


Refinery 
Polyethylene 
Mig 
Polythene Pit 


Petro Chemical 

Ph 

Thermal Crack 


100 tons 


15,000 bbls 


30 million 


300 tons 


123 Mmet 
3,000 2,200 bbls 


60 million Ibs 
vr 
10) bbls 


6,000 bbis 
000 


35.000 bbls 
20,000 bbl 


250 tons 


50,000 met 
20,000 bbls. 
120,000 bbis. 
6,000 
150 tons 


+5000 
50,000 bbls 


13 miln. Ibe_/yr 
35 miln. 
850 
Benzene 
36,000 bbls 


36,000 bbls. 


5,000 bbls 


40,000 bbls 


250 bbls 
28,500 bbls 


tons 
tons 


40,000 bbls 


42,000 lhe 
§,300 bbls 


600 bbis 


36,000 (be 


54,000 the 


20,000 


14.6 tons 


115.000 


Estimated 


Cost 
$1.5 milhon 
27,150 
$3 millon 


$18.3 millon 


$400,000 


$1 milhon 


$1.1 million 


$36 
$261,000 
$184,125 


2.2 million 
$9 million 


$35 million 


$3 millon 
$425,000 


$3 million 


$5 milhon 
$43 millon 


$40 million 


$2 millon 


$90,000 
$400,000 
$7 million 


$500,000 
$400,000 


$4 million 
$2.5 million 


$4 million 
$20 million 
$57,070 
$285,500 
$565,000 
$5 milion 
$6 million 
$135,000 
$4.5 millon 
$155,000 
$84,760 
$1.7 millon 
$450,000 
$750,000 


$27 millou 


$1.5 million 
$5 million 


$800,000 


$3 millon 


$2 milhon 


$50 million 


$18 millon 
$13 millior 


$50 million 


$5 million 


Matus 


Contracted 
PAD Certified 
Certified DPA 
Under Constr 
Completing 
Under Constr 
DPA Certihed 
Under Constr 


Under Constr 
Under Constr 


Under Constr 
Announced 

Certified DPA 
Under Constr 


PAD Certified 


Projected 
Projected 
Under Constr 
PAD Certified 
Under Constr 


Announced 


Completing 
Constr 
Under Constr 


Under Constr 


Under Constr 
Completing 


Completing 
Under Constr 


Under Constr 
Engineering 
Completing 
Announced 
Under Constr 
Projected 
Engineering 


Under Constr 
Projected 


Completing 
Completing 
Certhed DPA 
Completing 
(Completing 


Under Constr 


Completing 


Completung 
Planning 


Under Constr 


Completing 


omypleting 
Planned 
Under Constr 


Completing 
Start Spring 


Announced 
Completing 


Completing 


Probable 


Comple' 


January, 1954 
January, 1953 
March, 1943 


Mid 1953 


1953 


June, 1953 


1054 


Summer 


Fall 1954 


Oct, 1953 


Late 1953 


March, 1953 
July, 1054 


Late 1953 


1954 


Mid 1953 


Early 1953 


May, 1954 


Dec., 1954 


March, 1953 


Late 1053 


Late 1953 


Licensor 


So-V ac 


Houdry 


Kellogg 


Hercules 


and 
Lummus 

Foster Wheeler 

Kechtel 

Sah 

(Hal 


staff 


Bechtel 


Vae., Bechtel 


Hechtel 
Badger-Div 


Monsanto 


Kraun 


Kellogg 


Bechtel 
Bechtel 
Bechtel 


Standard 
Standard 
Fluor 


Procon 
Heehtel 
Austin, Field 


and Fry 
Fluor 


Kellogg 


& Staff 


Can Kellogg 


Staff 


Celanese- Brown 
& Root 
Can. Kellogg 


Badger 


Ref. Eng 


Contractor 


Tex. Gulf Sul 
phur 
Kechtel 


S48 
Staff 


HKechtel 


Bechtel 


Heehtel 
HBadger- Div 


Hechtel 


Leonard Constr, 
United Engrs 

& Constructors 
Parsons Maceo 


Fluor 


Fluor 
Kraun 


Kellogg 
Gibbs & Hill 
Bechtel 
Bechtel 
Bechtel 


Bechtel 
Stone & 
bluor 


Webster 


Stone & Webster 


Proeon 


Bechtel 
Walker 


bluor 


Me Kee 


Kellogg 


Can. Kellogg 


Stone & Webster 


Brown & Root 


Can. Kellogg 


Badger 


Ref Eng 


Phillips Chem 
Pt Petr 
Salt Lake City, 
*Salt Lake Refining 
Sullivan Mining Co Kellogg, Idaho a 
Utah Oil Ref Salt Lake City 
*Warren Pet. Cory Monument,N.M 
Western States Refg Salt Lake City PC 
WEST COAST mn 
Allied Chemical & $1 millon 
Dye Cory 
Caminol Co 
Wilmington, 
Relorm 
Hancock Oil ¢ Ethylene Glycol 
ess | 
Jet Fuel Prod 
| 
— 
Cal 
lorra alif 
— 
El Se 
‘a 
Mc Kee Me Kee 
| Parsons Parsons 
ELAA 
Ai 


COMPANY 


Hy-Way Refineries, 
*Hooker Chemicals 
Ltd 


Imperial 
Imperial 


Imperial 


Imperal 


*Kamloope Kefiner 


Midland Pet. & 
Pacific Pet 


Panther Oil and 
Crease 

* Refine 

Lid, & Royalite 


Oi Company 


finery Operators 


Shell (( anada 
Shell Oil Co. of 

Canada, Ltd 
Shell Out 


“un in! 
Supreme Refineries 
Tor American (hile 


Lid, & Tritor 


Lud 
Latin Ameriwa 


Brazilian Govt 


Brazilian Investments 


Colombian Petro- 
Company 


Colomtnan Petroleum 
Colombian Petroleum 


Conselho Nacional 
Conselho Nacional 
do Petroleo 
Conselho Nacional 
The Corporacion de 
Fomento de la 
Produceion 
*Coaden Pet. Corp 
Creole Pet. Corp 
Creole Petroleum 


*Creole Pet. Corp 


Diadema Argentina 


Empresa Nacional de 


Petroleo 
International Petro- 
leur (Colomina) 
Ipiranga 8. A. Cia 
Brasilira de 
Petroleos 


Monsanto A 


Petrolece Mexicanos 
Petroleos Mexicanos 


Petroleos Mearcanos 
Petrolens Mexicanos 
Petroleos Meuecanos 
Petroleus Meaeanos 


Vetroleos Meticance 
Petroleos Mexicanos 


Petroleos Mexicanos 
Petrokos Mexicanos 


Petrok os Me 


Petroleas Mexicanos 
Petroleos Me vicanos 
Private 


Puerto Rican © 
Ret 


Plant Site 


Sank at oot 
Canada 


Vancouver 


Sarnia 
“arhia 
Regina, Sask 


Kam 


ohumtua 
tettler, Alta 


Leaside, Toronto 
(ntarw 
Colewille 
“askatchewat 


Montreal, Past 
Vancouver, B. 


Sheliburn, Ver 


arnia, Ont 
Alta 
Alberta, Canada 


Sao Mateus 
Santo) Brazil 


Niter Rde J 
Brazil 

Conces 
Tibu Field 


Tibu, Colombia 


Bahia, Brazil 
Cubatao, Sao 
Paule, Brazil 


Salvador, 


Coneon Val 
paramo, Chile 


San Juan 
Puerto Rico 
Roble Field 
Venesuels 
Jusepin, Vene 
zuela 
Faleon 
Venesuela 
Huenos Aires 
Coneon, Chile 


Harrancaber 
meja, Colomina 
Rio Grande 
Brazil 


Sao Paulo, 
Mazatlan 
Ciudad Madero, 
Mexico 
Tamaulipas, 
Ciudad Madero, 
Mex 
Ciuaymas, Mex 
Tamaulipas, 
Arbol (Girande 
Mex 
Mata Redonda, 
Vera Crus, Mex 
Pora Rica, Mex 
Pora Rica, Mex 


Reynosa, Mex 

Salina Cruz 

Salamanca, Mex 


Tampico, Mex 


Minatitlan, Mex 


n le Janew 
Near Pones 
Puerto 

P Puerto 


Project 


Cat. Crker 
Crude Revamy 
Chemicals 


Plaid Cat. Crk 
Dist., Light 
Ends Reeov 


Storage Tanks 


Cat Cracker 


Pipe Still 
Mod & Expas 
Refiner 


Crude Refinery 


Crease and 
Compounding 
Crude Onl 


Topping 


Petro Chem. Pit 
Refinery Expan 


Refinery Ware 
house 
Refinery 
Aepahlt Pit 


Refiner 


Shale Oi Pilot 


Crude Stabnhizer 
Fixpansion 

Therm. Crk. Ref 
Reforming, Vie 


Refiner 


Refiner 
Repressuring 
Revamp Ref 
Ref. Expan 


Luboil Refining 
Refinery 


Refinery 
Modernization 
Therm. Crk. Ref 
Crude Unit 


Plastics Pit 
Refinery 


Desulf urization 


ta 


Enlarge Refinery *47,250 bbls 


tapacity 


New Refinery 


Enlarge Refinery 116,000 bbs 


Improvements 


Expansor 
Improvements to 
Skimming Pit 

FE. xpansior 
Refinery 


Lube Oil and 
*araffin Pit 


Eng neering 


Completing 


Status 


Projected 


Under Constr 


Under Constr 


ader Constr 
Under Constr 
Projected 

nder Constr 
Projected 
Under Constr 
Under Constr 
Engineering 
Completing 


Inder Constr 
Planning 


Petitioned 
Under Constr 


Tenders Out 
Engineering 


Under Constr 
Under Constr 


Under Constr 


Planning 


Planning 
Planning 
Completing 
Planning 


Projected 
Begin 9-52 


Under Constr 


Completing 


Completing 


Projected 
Completing 


Planning 

Projected 

Planning 


Planning 


Under Constr 
Planning 


Planning 
Planning 


Under Constr 


Completing 


Projected 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Probable 
Completion 


Contractor 


Late 1953 


Early 1953 
Fall, 1953 
Fall 1953 


Farly 1954 
1054 


April, 1953 
Karly 1953 


ith Qtr, 1954 


March, 1953 


4th 1953 


Mid, 1953 


1953 


End 1955 


1954 


Late 1954 


1954 


1954 


Ref. Eng 


Can. Kellogg 


Horton Steel, 
Toronto Tron 
orks 
Canadian 
Bechtel, Ltd 
Fluor 


Procot 


Fluor 


Kellogg 
PA Hydro*Res 
and McKee 


Staff 


Braun 


P.A., Kellogg 
Foster Wheeler 


Staff 


Me Kee 


McKee 


Kellogg 


Kellogg 


Foster Wheeler 
Hydro. Re 


Chemico 
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Fstemated | 
| 3,000 $2.5 million Ref. Eng 
71,000 bbls $14.4 million Staff 
million bhis $5.5 million 
110,500 bbls $13.5 million Canadian 
Bechtel, Ltd 
12.500 $7 millior | Staff 
2.5000 $3 milhor 
1 50000) The $3 million Braun Braun 
i 115,000 bbls $10 mille Fluor Fluor 
$300,000) 
10,000 bbe $10 millio Houdr Cat. Const.-Sy Cat. Constr 
Pit 
Refinery 20,000 bbls Kellogg 
Gas Treating | Mmef $5 millior 
rit 
10.000 
45,000 bbls Hy drocarhor PA Hydro Res. 
Breaking Cat 
Poly e 
Poly LPG 5,000 bbls Kellogg-P.A., 
Hydro. Res 
14,000 $9 millior = ee 
$6 5 milho 
15 Mmef 
450 bbls 
$10 mulbor P.A., Kellogg 
35,000 bbs $20-25 millio Foster Wheeler 
2,000 bbls Foster Wheeler 
3,000 bbls 
| 15,000 bbls $1.7 million 
12,000 bbls $1.5 million Perco MeKee-Phillips 
10,000 bbls $1.3 milhor 
0.000 
1100 Mmef $3.6 millior McKee 
10,000 bia. «$752,000 
2,200 bbls. Lube $20 millior Texaco MeKee MeKee 
ite 
Wax 
Modern, Sulfur $1.5 millon 
Sulfur $1.5 million 
Bat 
Refinery 25.000 $20 millon Undetermined Parsons, Brinck 
erhof, Hall and 
Macdonald 
*Puerta Rican Refiner $20 m 7) Projected 
Rafinaria de Petroleos Manguinhos Refiner 10,000 1) m ‘ racted 1854 Kellogg 
Ml \ 
R srin e Exploracao, Capuava, Se Therm. (rk Ref. 20,000 bbls $i65m Completing So-V P_A. Hydro. Res 
le Petr loa Paulo, Cat. Poly 
\ 
jas F Mater Pa tw fur | 60 tons Ordered 
lira Pit 
Kiet i Eaploratio New | | Referred 
Company \ ‘ 


To keep 


FIG. 123 


(Non-Metallic-Disc) 


BRONZE VALVE 


Correctly engineered for long life in han- 
dling steam, hot water, cold water, air and 
gas, oil, gasoline, butane, propane. 


t-152-26 


Any plant, regardless of type or size, uses valves—bronze, iron, or 
steel. Industry relies on Lunkenheimer Valves that stay on the job, 
year-in, year-out .. . helping sustain continuous peak production. 
And that’s why Lunkenheimer quality is so essential today. 
Industry's faith in Lunkenheimer Valves is based on nearly a 
hundred years of experience with Lunkenheimer design, materials, 


and workmanship. 


BRONZE + IRON * STEEL 


THE ONE VCOA NAME IN VALVES 
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vality high 
1 moving, keep valve 
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7 
LUNKENHEIMER 


It corrosion is caus- 
ing lost on-stream time 

in your refinery, request 

a Tretolite Company cor- 

rosion rate survey. Such 

@ corrosion survey is 

yours for the asking and en- 

tails no obligation. It may en- 
able your refinery to substan- 
tially reduce corrosion losses. 
Why not request it today? 


SAINT LOUIS 19, MISSOURI 
3 LOS ANGELES 22, CALIFORNIA 


FOR BETTER PROTECTION 
AGAINST CORROSION 
IN THE REFINERY 


Kontol is a non-volatile, heat-stable, semi-polar organic corro- 
sion preventive. It is soluble in most distillates and crude oils 
and is available in two forms, water-insoluble and water-emulsi- 
fiable. It protects against corrosive attack by adsorbing at metal 
surfaces in the form of a thin, impervious film, thereby prevent- 
ing contact between corrosive elements and metals. Excellent 
protection has been attained when temperatures were as high 
as 300 F. Kontol is stable at temperatures up to 550 F plus. 


Kontol has been effective in preventing corrosion in piping sys- 
tems, pumps, fractionating towers, stripping columns, cooling 
water systems, heat exchangers and separators. Injected into a 
refinery system, Kontol continues to afford corrosion protection 
to all the metal surfaces it contacts, consequently, its protection 
action is extended downstream from the initial injection point. 


The use of Kontol does not affect the properties of refined prod- 
ucts, such as end point. gum formation, anti-knock rating, color, 
ash, etc. 


CORROSION INHIBITING + DESALTING 
DEHYDRATING + WATER DE-OILING 
SCALE PREVENTING un 
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COMPANY 
Shell Co. of Venezuela 
shell Oil Compar 
Trinidad Leaseholds, 

Ltd 

Europe and Africa 
Albanian Govt 
Albatros S.A. Pour 

le Raffinage de Petrol 
*American Caltex Oil 

Group 


ALTOS 


Anglo Iranian 
Anglo-Tranian 


Anglo-Tranian 


Anglo-Tranian 
Anglo lranian 
Anglelraman 
Anglo-lranian 


Anglo-lraman Oil 
Anglo-Iranian 
Anglo-Iraniun Oi! 
Anglo-Iranian Oi! 
Anglo-Iraman 
Anglo-Traman Ohl 
Als 


Anglo-Transvaal! 
Consolidated In- 


vestment Co 
Aquila, A 


Atlantique Progil- 
Electro-Chemie 

Bataafsche Petroleum 
Maatachappr) 

Benzene P Pet. Co 
of Hamburg 


Califorma-Texas Oil 
fompany 
Cre de Raffinage 
Shell-Berre 
ie de Raff. Shell- 
Kerre 
we Francawe de 
Raftinage 
Francaise 
ompanta Espagoole 
de Petroles, 5 
Condor, 3.P.A. Per 
Industriale Pet 
( hemica 
ondor 


‘ondor 


luseph Crossfield & 
Sons, Lt 
*Curacaosche Pet 
Industrie 
Deutsehe- Ameri- 
Kanische Petro- 
Gesellschaft (Esso 
Deutsche Erdoel, AG 


Deutsche Erdol- 
DEA 

Deutsche Vacuum 
Oel AG 

Egyptian Government 

Egyptian Government 

Empresa Nacional 


Esso Stand. Hateana 
Esso Standard Refg 


Gelsenberg Benzir 
Ak trengesellschaft 
Gewerkschaft 
Deutsche Erdoel- 
Raffineries Deurog 
(rarrane 
Gewerkschaft Erdoe!- 
Raffinene Emsland 
Industrie Chumiche 
Italiane Petroli 
Industria Petrohfera 
e Chumea 
Industria Raffina- 
none Olu Minerali 
IROM 
Imperial Chemica 
Industries, Ltd 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Estimated 


ost 


Cardon, Ven 


Valona, Albania 
Antwerp, 
Kelgium 
Kurnell, Botany 
Bay, New 
South Wales 
Aden, England 


Nuehof, Ger- 
many 

Kent, England 

Isle of Grain, 
England 


Kent, England 


Kent, England 
Kent, England 
Kent, England 
Kent, England 


Kent, England 
Kent, England 
Kent, England 
Kent, England 
Kent, I ngland 
Kent, England 
Antwerp, 
Belgaum 
Liandarey, Wales 
Grangemouth, 
Seotland 
Vall River, 
Union of South 
Africa 
Trieste, Italy 


Dorges, France 
Pernis, Holland 


Hamburg-Fink- 
en, Werder, 
Germany 
vermis, Nether 
lands 

Berre, France 


Pauillac, France 


La Mede, France 

Gonfreville 

Santa Cruz de 
Tenerife 

Kho, Italy 


Rho, Italy 
Rho, Italy 


Kho, Italy 


Warrington, 
England 
Curacao, N.A 


Hamburg-Har- 
burg, Crermany 


Heide, Germany 


Germany 


Hamburg, 
(iermany 
Cairo, Egypt 
Egypt 
Puertollano, 


Suez 


Spain 
Genoa, Italy 
Antwerp, Belg 


Cilsenk irchen, 
Germany 
Misburg, 
Germany 


Genoa, Italy 
Near Lingen, 
Germany 
Mantau, Italy 


Milan, Italy 


Porto Marghera, 
Italy 


York- 


England 


Wiltor 
shire 


Comprehensive 


tion 


Refinery 
Houdriflow Cat 
Crker 
Refinery 


New Refinery 
Refinery Expan 


Expansion 
New Refinery 


Atmospheri 
Distll 
Vacuum Distill 
Rerun Unit 
Solutizer 
Cu Chloride 

1 reating 

Acid Soda Treat 
Propane Deasph 
Furfural Extrac 
MEK Dewaxing 
Clay Contact 
Fluid Cat. Crk 
Cat. Cracking 
Pit 
Lub. Oi 

, Cat 


Synthetic Gaso- 
line and Diesel 
Onl Pit 
Prop. Deasph., 

urf. Sol. Ref 
MEK Dewax 
Contact Filtre 
Dist. & Blend 
Comene Pit 


Expansion 


Expansion 


Ex anding Re 
fiyery 
Expansion 


Distilling Ex- 
pansion 

Cat. Crk., Gas 
Recov. System 

Gas Recov 
Reforming Unit 


New Refinery 
Cat. Crker 


Atm. Dist. Pit 
Feed Prep., 

rece Unit 
Recov. Purifiea- 
tion Pit., Adm 
Bldg., Pwr 
House 
Catalyst Plt 


Luboil Ref 


Cracking Pit 
and Expansion 


Cracking Fac 
Cat. Poly 
Dewaxing 


Cracking Unit 


Crade Pit 
Inc. Refn. Cap 
Shale Oil Ref 


Cap. Increase 
New Refinery 
Incl. Crker 
T.C.C. Unik 


Cat. Poly 


Cap. Increase 
Refinery 
Houdry Cat 
Crude Ref 


Gasoline Fuel 
Oil Plt 

Cat. Cracking 
Atmos. Distill 
Thermal Ref 

Petroleum 
Cracking Unit 


| 20,000 bbis 


3,000 bbls 


145,000 


75 tons 


$300,000 


3,800 bbls, 


| $70 mulhon 


120,000 bbis $100 million 
2.8 million 


80,000 bbls. 


' 40,000 bbls 


80,000 bbls. 


2 « 17,000 bbls 
2,400 bhis 
5,400 
4x 5,000 bbls 


2,000 bbls 


2,800 bbls 


10,000 


1,300 bbls 
2,000 bbis 


| $50-60 million 


100 tons 95 U1 
Lubes & Bright 
Stocks 
tons all Par- 
affin Waxes 

326 bbls 


| 
$7.9 million 


165,700 bbls. 


660,000 bbls 


25,000 bbis 
65,000 bbls. $31.6 million 
10,800 bbis 
11,500 bbls $2 million 
5,000 bbls $1 milliom 


27,000 bbls 
115,000 bbls 


30,000 bbls 


15,000 bhis. 
10,000 bbls. 


$3 million 
2,100 bbis 


8,843 bbls $10 million 


+2,800 bbls. Gas 
1,250 bbls. Diese 
211 tons 


8,000 


26,000 bbls 


$2,500,000 


25,000 bbls 
30,000 bbls 


230 bbls 


11,535 bbls 
7,000 bbls 
4,500 bbls 


$8,670,000 


20,000 bbls 


1,400 bbls 
12,000 bbls 
0) 
2,000 


$2 million 
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Status 


Under Constr 


Designing 


Completing 
Contracted 


Under Constr 


Design 
Completing 
Under Constr 
Completing 
Contracted 
Contracted 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Planned 


Under Constr 
Under Constr 


Contracted 


Under Constr 


Engineering 
Projected 


Announced 


Under Constr 
Under Constr 


Under Constr 


Authorized 
Under Constr 


Completing 
Under Constr 


Under Constr 
nder Constr 
tude r onetr 
nder Constr 


Completing 
Under Constr 


Vader Constr 


Completing 


Engineering 
Completing 


Planning 
Completing 
Under Constr 
Completing 


Under Constr 


ompleting 


ompleting 


oder Constr 


oder Constr 


Probable 
Completion 


Licensor 


Early 1953 


Late 1953 


1954 


1954 


1953 
Mid 53 Fall 53 


Fall 


1953 
Mid 1953 


Mid 1953 


Sept., 1953 


1953 


Late, 1953 


Karly 1953 
End 1953 


Karly 1955 


April, 1953 


1953 


1953 


1953 
1953 


1953 


Late 1953 


Jan., 1954 


1953 


Houdry 


Texaco 
Texaco 


I exaco 


Hydrocarbon 


Davison Chem 


So-Vac., 
Hydrocarbon 
Kdeleanu 


So-Vae. Hydro- 
carbon 


Hydrocarbon 


Houdry 


Middle East, 
Bechtel 


Badger Div., 
Lummua, 
Kellogg 

Badger Div. 


Badger Div 


Kellogg 
Lummus 
Foster Wheeler 
Lummus 


Kellogg 


Hydro. Res 


Badger Div. 


Hydrocarbon 


Various Local 


SOD, Lummus 


Hadger Div 
Badger Div 


Badger Div 
Badger Div 
Hadger Div 
Badger Div 


Hadger 


8.0.D 


Hydrocarbon 


bdeleanu 


So- V ac 


Lummus 


Hydrocarbon 


Hydroearbon 


Lummus 
Koch 
Dr. Calogero 


Inglogio 
boster Wheeler 


Kellogg 


Contractor 


Houdry 


Middle Fast, 
Bechtel 


Badger Div., 
Lummus, 
Kellogg 

Div 


Badger Div 


Kellogg 
Lummus 
Foster Wheeler 
Lummus 


Kellogg 


Badger Div 


Hydrocarbon 


Various Loca 


Lummus 
Foster Wheeler 


Badger Div 
Badger Div 


Badger Div 
Badger Div 


Badger Div 
Badger Diy 


Badger 


Gutte-Hutte 


Hydrocarbon, 
Staff 
hdeleanu-Staff 


Gutte- Hutte 


Lummus 
Lummus 


Lummus 

Hydrocarbon, 
Staff 

Hydrocarbon, 
Staff 


Lummus 


(raw 


Kellogg 


Kellogg 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
Capacity Cost Completion Licensor Engineering Contractor 


COMPANY Plant Site Project 


Badger Div 


uly 


HW 


Koch Koch 


Hydro- Res Hydro-Res 


Hydrocart 
Ki 


STABLE CONCLUDED ON 


om Refiner—! 


Kali (heme Co Nienherg Head (atalyst Licensed So-V 
(jermar rir 
Ket; Ameterdam thetic Cata tr Far 5 Am. (yanamid 
Ma Vor New I'r j 
AG (ierma 
Vl ‘ (Chemica Hrita Add I Under Constr Staff Staff 
fantecatins berrara, Ital efin Plt Contracted Mid 195 Kellogg Ke 
4 Meeller Copenhage Thermal k iin Field Wor 
1 De rh 
al (hd he Vacuum Unit Vader tr Badger Diy Badger D 
Ltd W ale 
OT Llandar Prope t tik Badger D 
Dew alting 
Nol Bet ( eting Halter Div Badger D 
Llandar MEK D 1,700 bi Badger D Badger D 
Wanins 
‘ K Liandar (hy Keres Under tr Staff 
bat 
va lancdar Heilers Agd Cor Ewhank & 
Partoer 
Partner 
rh 0,000 bt Sis fer r Karly 195 Badger Radger 
Amer \ war A 
Pech Merk willer Ineres Authored 
France 
a Ver P.A Milan. Ita Por ry Con ~taff 
Per Ita Inereas 
Per Ron Ita rey Side ted hoster Wheeler booster Wheeler 
Per Milan, Ita Purf Cam Foeter Wheeler Foster Wheeler 
Ita Pron Dea wee “tandard } ter Wi or Foster Wheeler 
Per Milan, Ita MEK Dewan Con t Pexace Foster Wheeler Foster Wheeler 
micals, Led Partingt Petrorhemira lnder tr Petrocarte Petrocarbor Petrocarbe 
Raffineries Francaine t. Nasair ‘ Separator-Nobe 
fe Pet Ira 
Ra hr since Constr So -Va Hydrocarbon Hydrocart 
Kaf ‘ \ rude er ler tr 195 rad tol Delta Staff 
Minera pA Staff 
Separator 
Nobel 
Refineria de Petrolen mibrera duced Under Contract Foster Wheeler 
le miners fraft eo 
A, (REPESA 
REPESA bxcombrens Therr $2 Completing MeKee Staff 
wmer: | 
Ref, Pet. Cabo Riuvo Plt.) Topping | bt 
m Portugal Portuga 
A Pet Cabo Riuve Plt, | Cracking Unit Va 
\ Hef Pet wo Pte Reformer 
hell Ohl Compa Rotterdam D rit m tor $5.6 mille 
wrote kur ance’ Re wet Completing Lummu Lumm 
Lube Plt ‘ Kelloge Kellogg 
\ Cabo R &rCc.C. Gea Constr \a Hydroeartn« Hydroeart« 
em Portuga Cat. P Staff 
Portuga Vac. Dist 
aria da Portuga & Lube Extra 
Ka de Petro 
Portugal 
‘verry Petities w Engineering So -Va Hydroear! 
te Inchust Antwerr mr med Kellogg 
les Petr i m break Ther 
racker & 
rine 
Helge dew Petr iM End, 1934 
le Petr | m Pla 
le Le Loder ¢ tr bar “5 
tria dei | 
sper A Milan. Ita n Foster Wheeler 
! ria Pacdana 
re 
wiete Ra ar hone Porto Marghera herw & bt Siar Contracted 
Lube 
‘ 
“ita 
Va Notre Da VIEK ‘ der | ‘ Lummus Staff 
br ‘ ‘ 
\ Da uu jer tr “tall Staff 
Franca (ira om 
Vacuum Na Ita Mid 195 Beehts Staf 
Italiana PA 
Afriea Com wal ler Constr 55 Kellogg Kellog 
& range Ir 
‘ Leghorn, Ite ‘ow t bt Under Constr Mid 195 Staff Staff 
ra 
Cob. ond 46.400 bt Under Conate June, 10% Foster Wheeler 
Pots Fra 
lard (NJ Haw ; ral $ Pla Ja hoff 
Cierma Schutte 
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FOR LEADERSHIP 
IN EXPANSION JOINTS 


Corruflex Packless Swing Joint 


Swing with 


ADSCO... leading the field in expansion joints... because 

" only ADSCO makes a complete line. This is important to 

te nh LW] you, for no other manufacturer can offer an impartial rec- 

ve — ommendation between slip and packless joints. ADSCO 

does not have to recommend the wrong joint simply 

1} AN LL because it does not make the right one. ADSCO makes 
ao" the right one and can sell exactly what you need, 

The Corruflex Packless Swing Joint described on this 
page is an illustration of the completeness and thorough- 
ness of ADSCO’s line. Here is a joint engineered for spe- 
cial piping conditions. In piping arrangements where 


1. Swing Joint in normal position 


normal anchoring is impossible, as in elevated pipe lines, 
the Swing Joint absorbs lateral motion as shown in Draw- 
ing 2 or angular rotation as shown in Drawing 3. In the 
Swing Joint, the bars absorb the thrust of the line. 

Whatever the problem, there is a specific ADSCO 
joint to solve it. Call an ADSCO representative or write 
for further details. 


Typical Piping Arrangement Showing Swing 
Joint Absorbing Luieral Motion 


3. Swing Joint absorbing angular rotation 


EXPANSION JOINTS o STRAINERS 
HEAT EXCHANGERS SEPARATORS 
STEAM TRAPS METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [ NC. 


NORTH TONAWANDA. NEW YORK 
Scace 1877 
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To Your Exact 
| Specifications 


with SELAS 
Gradiation® 
HEATERS 


Determine your required time- 
temperature curve for specific re- 
fining processes ... and achieve it 
in production with Selas Gradia- 
tion Heaters. 


Selas Gradiation with precision 
controlled radiant heat input 
makes possible: 


FLEXIBILITY 
in heating curve 
UNJFORM HEAT 
along and around tubes 
. if ITIVE HEAT RATE CONTROL 
OMPLETE COMBUSTION 


s with little or no excess air 


CORPORATION OF AMERICA ¢ PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry + Development + Design + Manofacture 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Daily 
Capacity 


Estimated 
Cost 


Probable 


Completion Engineering Contractor 


Status Licensor 


Standard- Vacuum 
Ref. of South Africa 


Trent Oil Prod 
Development Co 
Union Petrol Refinery 

Ltd 


Umon Rheinische 
Braunkohlen-Kraft- 
stof, A.G 

Unknown 

Vacuum (il Co., 

Vacuum Oil Co 


Ltd 


Near East 
Anglo-Iranian 


*Arabian American 
(hl Company 
Arabian Americar 
(hl Company 
Kahrein Pet 

Caltex 


Consolidated Ref, Ltd 


Government 
Chovernment 


Turkey Government 


Far East 
HKataafsche Pet. My 


“hell 


Hataalsehe Pet. Mi 


Kurmah (nh! 
Rangoon 
Kurmah Shell 

alte 

Calte 

*Daikyvo Onl 

Curacaose he 
Petroleum 

Caltex Onl Lid 
Koppere Company 

*Maruzen Oil Co., 


subeshi Onl 


Nippen Oil Co., Ltd 
Nippen Oil 
Nippen Oil 
Standard- Vacuum 
Refin. Co. of India 
Occama 


A 


"A 


Shell 


Shell Ohl 


Shell 


Australian 
Australiar 


Austrahan Shell 
Australian Shell 
* Australian Shell 
Caltex 
(alten 


Standard Vacu 
Refining Co 


um 


Wentworth, 
Durban, Union 
of 8. Africa 
North Shields, 
England 
Johannesburg, 


Refinery 


Crude Pit. 


| New Refinery 


ion of South | 


Africa 
Weaseling, 
Germany 


Algiers, Algeria 
London, Eng 
Coryton, Eng 


Aden, Saudi 
Arabia 

Ras Tanura, 
Saudi Arabia 
Abquiq, Saudi 

Aralna 

Bahret 

Sidon, Lebanon 

Haifa, Palestine 


Baghdad Area 
Haila, Palestine 
Ramandag Field 


Bahk papan, 
Borneo, East 
Indies 
Tye pu, Java 


Chauk field, 
Burma 
Bombay, India 


Curacao, Nether 
Antilles 


lands 


Wakayama Pre 
fecture, Japan 


Tokyo, Japan 


Tokyo, Japan 


Yokohama, 
Japan 
Kudamatsu, 
Japan 

Japan 
Kombay, India 


bremantl 
Australia 
Kw hana, 


Australia 


South Wales 
Geelong 
Geelong, Vie- 

toria, Australia 
Geelong, \ 

toria, Australia 
Melbourne, 
Australia 


Port Phillip Bay, 


Melbourne, Aust 


| Dist. Ther. Crk 
Reform., Cat 
Cat. Poly. 
Refinery 
Onl Refinery 
Lube Refinery 


New Refinery 


Caustic Soda 
Regeneration 

Gas Injection 


Modern. Fluid 
Diesel, Fuel Oul 
Gen. Facilities 

Conversion of 

Kellogg Comb- 
Top. and Crk 

Refinery 

Petro Chem. Plt 
Refinery 


Expansion 


Rebuild TEI 
Blending Unit 
& Dist. Unit 

2 Stage Distilla 
tion 
Refinery 


Refinery 


Houdriflow 
Lube Ref. Ext 
2 Coal Hydro 
Pits 
Dist 


genatior 
Cat. Crker 
Increase 
Vacuum Dystilla 
tron Unit 
Soivent Extrac- 
tion & Dewax 
ing Prove 
Modern. and 
Expansion 
Modern. Plat 
Unit 

Lube Oil Refg 
Refinery 


Ref 


ery 


Refinery 


efinery or 
Expansion 


LVI Ohl 


New Refinery 
Bitumen and 
Luboil Pit 
Asphalt, Lube 
Sol. Extet. Pit 
New Refinery 


Refinery 
Refinery 


Refinery 
Refinery 


* First appearince in tabulation 


NOTE 


Atiantic—Atlantic Ref. Co 


Stone & Webster Engineering Co 


Knox Construction Co 
& Root Construction Co 
Constr.—Catalytic Construction Co. 


Can 


Austin—A 


Bechtel—Bechtel Corp. 
Braun—C_ F. Braun Co. 


Kellogg—Can 
Chemico— 


C. B. & |.—Chicago Bridge & Iron Works Company 


ical Engineering & Construction Co., Ltd 
Craig & Co 
Dresser 
E&A—Ehrhart & Arthur, Inc 
Fish—The Fish Ergineering Corp 


neering Company 


Delta—Delta Engineering Corp 

Ebasco Services, Inc 
Geselischaft M. BH 
Fiuor—Fluor Corp 
Graff—Gratt Engineering & Equipment 
Gutte-Hutte—Gutte Hofnungs Hutte 


Ferguson Co 


struction Corporation 
Grebe & Doremus Process Co 
Hercules Powder Co 


Doremus 
Hercules- 


Craig—A 


Head Wrightson Process, Ltd 


Hydro M—Hydrocarbon Mineraloel G.m.b.H 


January, 1953 


Cons 


Dresser 


15,600 bbls $17 million 


11,500 bbls $4.8 million 


$20 million 


» 38,250 bbls 


1,400 bbis 
6.3 min. bbls. /yr 
17,000 bbls 


$28 million 
$30 million 


103,000 bbls $140 million 


25,006 


150 to 180 
Mmef 
26,000 bbls 
13,000 bbls 
35,000 bbls 


$5.8 million 


24,000 bbls 
10 tons 
3,000 bbls 


$25.2 mithon 
$2 5 million 
$5.5 million 


44,000 bhls 


3,000 bbls Salvage 


$0,000 bbls 
20,000 


$47 million 


4,200 bbls 
2,000 bbs. 


70,000 tons 
13,000 bbls 


115,500 
2,000 bhis. 


12,000 


7,000 bbis 
1,300 bbls 


25,000 bbls $35 million 


70,000 bbls $00 milliot 


60,000 $112 million 


55-8500 $5.40 million 


250) 


26,000 bbls $12 million 


$10 million 


22,000 bbls 
20,000 bbls millio 
O00 bhils $56 mil 


13.000 
O00) 


$30 mil 
$0) millior 


t Added capacity 


Badger Div.— 

Blaw— Blaw- 
Brown & Root—Brown 
adian Kellogg Co. Cat 
Chemical Construction Co 

Chiyoda—Chiyoda Chem- 
d. Eng —Consolidated Engi- 
OD & Z—Day & Zimmerman 
Engineering Corp Ebasco 
Edeleanu—-Edeleanu 

Ferguson—H. K 


ustin Co 


Gas Plant Constr.—Gasoline Plant Con- 


Hudson— Hudson Engineering Corp 
Hydrocarbon— 
Hydro E—Hydrocarbon Engineering 


Grebe & 


Hydrocarbon Research Inc. 


A Gulf Publishing Company Publicatian 


Under Constr Jan., 1954 Foster Wheeler | Foster Wheeler 


Plans Approved 


Projected 


Completing Hydrocarbon Hydrocarbon Hydrocarbon 


Under Constr 
Pianning 


Under Constr hoster Wheeler 


Lummus 
Projected 


Planning 


Middle-East, 


trd 1953 
bluor, 8.A 


Under Constr 


Karly 1953 
Fall, 1953 


Under Constr 
Plan 
Planned 


Staff 
Badger Div 


hellogg 


Spring, 1954 
Staff 


Contracted 
Under Constr 
Planning 


Under Constr 


Planning 


Completing 


Under Constr 
Plan 
Expected 


Projected 
Under Constr 


Announced 


Planning 


Under Cor 


Completing 

Engineering 

Under Constr Separator- Nobel 

Inder Constr iff imme 


Planned 
Kellogg, Kellogg 


International, 
Costam-John 
Hrown 


Under Constr 


Considering 


Under Constr 


Consid 
Projected ate 1953 


ate 1953 


Projected 


Under Constr Fall, 1953 


Under Constr 
Kngineering 1955 


Jul 


1955 


Kngineenrg 1954 


Engineering 


SARL 
American 
Lummus—The 
McKee Co 
Research Co 
M. Parsons Co 
Petroleum Co 
tion, Inc 
neering Compony 
Separator-Nobel Co 


Kellogg—The M. W Co Kellogg—P A—Kell Pan. 
Koch—Koch Engineering Company Koppers—-Koppers Inc 
Lummus Co Macco—Macco Corp McKee—Arthur G 
0. L. Olson P. A. HydroRes—Pan-American Hydrocarbon 
Parker—Porker, Steffens & Pearce Parsons—-The Ralph 
Petco—Petroleum Engineering Tool Co Phillips —Phillips 
Pritchard—J. H. Pritchard Co Procon—Process Construc- 
Quaker—Quaker Valley Constructors Ref. Eng. —Refinery Engi- 
Rust—Rust Engr. Co & B—Singmaster & Breyer 
Socony-Vac.—Socony-Vacuum Oil Co Southwestern 
——Southwestern Constr. Co § O. D.—Standard Oil Development Co Sohio 
—Stondard Oi! Co. of Ohio Stearns-Roger—Stearns-Roger Manufacturing Co 
Stone & Webster—Stone & Webster Construction Co Sunland—Sunland Re 
fining Company Sweco— Southwestern Engineering Co Tears—Tears Eng: 
neers Tellepsen—Tellepsen Construction Company Texaco Dev —Texaco 
Development Corp Texaco—The Texas Co Texas Natural—-Texas Natural 
Gasoline Corp U.O.P.—Universal Products Company 1G. White 
J. G. White Eng Corp 


| 
a 
India 
Viragapotam, 
Yokkaichi, Japar Houdry Houde 
4 
Mitsubishi Oil Co 
Lid 
— 
Anglo-Iraniar Victoria, Aus i 
tralia 
Australis Clyde, New Rarly, 1953 
Svdne Austra 
Manila, Pl 
Te 
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Pads of Knitted Wire Mesh 
Wipe Out Liquid Entrainment 


Pads of uniform density, made 
multiple layers of knitted wire mes! 
have proved exceptionally effective 
removing liquid entrainment from gases 


in a wide range of refining and process 


Ing Operations 
Phe pad Is placed inside a vessel above 


the liquid level. Its construction provides 


a multiplicity of unaligned, asymmetrical 


openings unusually Vire 


surface area. It is impossible for a as 


to pass through the pad without con 


carry-over 
in processing WT} 


vessels 
WITH 


METEX 


MIST ELIMINATORS 


tinually changing direction; yet the hig 


free volume—97 to 98% — minimizes re 


striction and pressure drop 


Method of Operation 


The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 
and processing operations has enabled engineers to: 


]. Improve product quality and elimi- 5. Design new equipment with smaller 
nate reruns. dimensions. 


2. Prevent contamination in subse- 6. Achieve more economical process- 
quent operations, ing of lower grade materials. 

3. Recover valuable products previ- 7. Secure longer “on-stream” periods 
ously lost. by removing corrosive liquids. 

4, Operate existing equipment at 8, Prevent air pollution by objection- When a gas ts generated im or passes 
higher capacities. able liquids. through a liquid (1), it carries with > 


as it bursts trom the liquid surtace (2) 


i fine spray of droplets of entrained 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- ; 
inators contribute to more efficient and economical processing in such by the rising gas stream (3) 

vessels as: As the gas passes through the pad, the 


liquid. These droplets are carried upward 


droplets impinge on the extensive wire 


VACUUM PIPE STILLS EVAPORATORS COMPRESSORS per cubic 
stirtace square of area pe 

FRACTIONATING TOWERS ABSORBERS SEPARATORS foot of pad volume) The droplets 
KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS ‘ oale sce om the wire surtace to torm 
large drops of liquid which break away 

Get the full facts on METEX Mist Eliminators 1) from the wire mesh and fall back 

Write for bulletins giving detailed information — including limiting against the gas stream. The gas (5) 
velocities, pressure drop, efficiencies, etc. passes on, freed from liquid entrainment 


Availability 


The pads, which are known as - 
METEN Mist Eliminators, are made 
by Metal Textile Corporation 633 bast 
First Avenue, 


ine detailed imtormatior s avatlable 


Main Office & Plant, Roselle, N ae Plant, ais Ont. 


ew 
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METAL TEXTILE CORPORATION 
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Producing Monoalkylated Benzenes 


21,000,000 


17,000,000 
15,000,000 


From an economic point of view, ethylation of benzene is the most important single 


reaction. Commercial alkylation practice includes both liquid-phase and vapor-phase reactions. 


Peter W. Sherwood 
Chemical Enaineer 


New York 


FULLY ONE-HALF of the entire 
benzene produced in the United States 
during this year will be mono-alkylated 
as the first step in its chemical utiliza- 
tion. In almost each instance the alkyl- 
directly derived from 
petroleum sources. To a rapidly in- 
creasing extent. the aromatic nucleus 
itself is also a product of petrochemi- 
cal processing. The American benzene 
picture in 1952 is shown in Table l. 
non-existent in 


ating agent ts 


Styrene. virtually 
1912. is today by far the largest con 
sumer of benzene. The underlying 
process for its production involves, in 
versions. the 
benzene to ethyl 
(1) outlines the 


each of its commercial 


monoalkyvlation of 


henzene hquation 


basic scheme followed universally in 


the production of stvrene 


Pheno! volume-wise the second 


Januar ublishing | 


most important benzene derivative. is 
today still predominantly produced by 
intermediate suf 
During the 


processes involving 
fonation or chlorination, 
last three years. a radically different 
process has. however. been developed 
which produces phenol (and equime 
lar quantities of acetone) via isopro- 
pyl benzene Ceumene), in accordance 


with equation (2). 


this 
most 


acetone market, 


definitely the 


stable 


process Is 


In a 
novel 
economical scheme for phenol produc: 
tion in a newly-built plant. Witness to 
this conelusion is borne by the eonsid 
erable activity in this field. Thus, in 
1951. not a single commercial phenol 
plant involving the cumene hydroper- 
oxide process was in operation, By 
October, 1952, plants of this type in 
operation or under construction mum 
bered no less than ten. with seven sue h 
located in’ the United 


States and Canada. 


This process, then, revives for chem 
ical purposes the isopropylation of 
henzene which had assumed outstand 
ing importance during World War Il 
in the production of cumene then a 
component of many aviation gasolines 

An entirely different type of mono 
alkylated benzene is the intermediate 
demanded for the production of syn 
thetic detergents of the alkyl aryl sul 


fonate type Here. the alkylating agent 


Available 
i 
CH 
cH, 
‘ 
{ ‘ 
cH 
(-0)-0H 
H: = CH: CH CH | 
() 
(1) ( (H 4 


is not a pure chemical, but rather is 
derived from a higher petroleum frac 
in the range of ¢ ( 

a predominantly 
This type of 


tion, usually 
and preferably of 
straight-chain character 
synthetic detergent is growing rapidly 
in significance. [t rose from 277 
million pounds in 1950 to 346 million 
pounds in 1951, while during the same 
period, consumption of acyclic syn- 
thetic detergents experienced a decline 
from 293 million pounds to 225 mil 
lion pounds.” It should be noted that 
1943 production of detergents of the 
alkyl aryl sulfonate type totaled only 
29 million pounds 

The growth curve for this type of 
detergent tells n eflect. the 
story of dodecyl kervl benzene 
production in the United States. To be 
other materials 
have heen and are 
this application. Indeed. in LOL fully 
) percent of the national output of 
alkyl aryl sulfonates (which then stood 


million pounds ) was 


ey ntheti« 
and 
raw 


sure aromatr 


emploved in 


at a level of 
based on the naphthalene 
However, by 195] 
ene-based detergents were 
the rate of 
all other types of alkyl aromatic sul 
» market of 
Poluene-based de 


certain inroads into the 


nucleus 
and tolu 
absorbed at 
17.2 million pounds. while 


fonates accounted for 
29 million pounds 

tergents mace 
when the 
benzene peak The 


physic characteristics of these prod 


market some two vears ago 
erisis was at tts 


ucts have, however, proven inferior to 
the monoalkylated benzene derivatives 
lor most applications and they have 
heen almost entirely foreed out of the 


pretiure 


Ethylation of Benzene 


From an economic point of view 


this has 
single reaction of benzene 


hecome the most important 


It is carried 
with 


out commercially in accordance 


Fquation (1), either in’ the liquid 
phrase with aluminum chloride catalyst 


or in the vapor phase in the presence 


of silica-alumina or phosphoric wid 
hased catalysts 
The equilibrium relations in the 


normal 
favor 
hen 


monoalkylation of benzene at 
are highly 


ethy| 


reaction conditions 
able to the 


formation of 
the equilibrium constant 


at 77 C, is as high as 1.91 x 10" and 
even at 327 C. an equilibrium con 
stant of 1.660 x LO’ insures that more 


than 99 percent of the ethylene feed 
will be converted to ethyl benzene 
The compli 
cated by the simultaneous formation af 
polyalkylated products. tn aluminum 
chloride-catalyzed alkylation, it) has 
reported that ethyl 
and toluene are more 


picture is somew hat 


heen re peate dly 


benzene, cumene, 
rapidly alkvlated than benzene itself 
Actually, the work of Francis and Reid 


casts much doubt on this assertion. In 
all likelihood, the apparently more 
favorable reaction rates observed with 
alkylated products must be explained 
by the higher solubility of catalyst in 
the more complex system. The evidence 
is that the ethylation of benzene takes 
place at the same rate as that of ethyl 
benzene and other partly ethylated 
benzenes. Under suitable conditions. 
the ethylation actually 
he almost instantaneous. 

This finding leads to the 
conclusion that the formation of poly- 
alky | henzene scan be minimized a) by 
maintaining a high ratio of benzene to 
ethylene (and to monoalkyl benzene), 
and b) by providing sufficient contact 


reactions may 


natural 


time hetween henzene and its polvyal- 
kylated derivatives to permit establish 
ment of thermodynamic equilibrium in 
accordance with the 
equilibration (dealkylation) reaction. 


relatively slow 


| (C,H.).=— 2 


aluminum chlo 
catalyst, considerably 


here anhydrous 
ride is the basic 
more reaction space is provided for 
called for by the alkylation 
reaction Polvalkvlated ben 


st parated from the reaction prod 


than is 
uct is reeyeled to the reactor for fur 
ther equilibration with benzene feed. 

In addition to polyalkylation. vari 
in the 
of the process, and condensation prod 
ucts have been isolated, such as 1.1 
dipheny | ethane and 9.10-dimethy1 di 
Furthermore. hexa 


ou reactions occur eourse 


hvdroanthracene,' 
ethyl 
kvlation with ease 


will not undergo deal 


hve 
therefore, not 


feasible to reevele the entire heavy 
product to the reaction stage Instead. 
a limited fraction fup te 240-250 ©.) 


is selected. In at least one version of 
the process, the bottoms from this dis 
tillation are subjected to a separate 
high temperature dealkylation (at 200 
the 


ride complex } for the additionai re 


presence of aluminum chloe 


eovery of ethyl and polvalky| 
ated suitable for 


tion. 


benzene recireula 


Commercial Alkylation Practice 

aj Liquid Phase Prov ess 

The reaction of benzene and ethy lene 
is carried out in the presence of a 
complex formed by aluminum chloride 
with hydrocarbon (notably with alkyl 
with a smaller 
In ordet to op 


ated benzenes together 


amount of benzene) 


erate at high catalyst efficiencies. the 
presence of hydrogen chloride is re 
quired, This may be introduced as 


such or in the form of a small amount 
of ethyl chloride whieh 


plement the ethvlene feed. 


serves to sup 


“Stvrene erade” benzene emploved 


for the alkylation reaction conforms 
to the following specifications’: Boil 
ing range 1 C. minimum freezing 
point 1.85 C. Total sulfur below 0.10 
percent. Feed ethylene concentration 
is preferably held at 94 percent or 
higher, to obtain maximum through 
put. Lower concentrations have. how 
ever, been used successfully. The sub 
higher 
concentration 


absence of olefins is 
essential. Acetylene 
should not exceed 0.5 percent hecause 


of its adverse effect on catalyst cor 


stantial 


sumption, 

| he 
aluminum chloride 
tribute to sludge formation. 
catalyst consumption and, above all 

It is therefore 
materials be al 


of moisture with 


O-presene 
vreatly 


will con 


increase d 


to corrosive conditions 
essential that all raw 

most completely free of water. In the 
case of benzene. this may be ensured 


by azeotropic distillation. Ethylene 


may be satisfactorily dried over acti 
vated alumina. 
Aluminum chloride must be care 


fully handled in transit to the reactor 
system to prevent moisture pick-up 
Suitable handling methods include the 
use of a totally 
vevor from the feed hopper to the re 
action vessel. or feeding from air-tight 
The chloride 
has a somewhat depressing effect on 
overall alkylation yield. In one plant. 
specifications have therefore been set 
for the catalyst at .02 
More however. the 
mercial erade of anhydrous aluminun 
chloride. 


cent iron, is accepted 


enclosed screw con 


eans, presence of iron 


pere ent iror 


commonly, com 


containing around per 


Since approximate equilibrium is 
attained between ethylene. benzene 
ind its alkylated homologues. the es 


ratio is set by the 


sential feed ratio 
of ethyl 
can be shown that an optimum operat 
ethyl henzene 
exists in the range of 
the condition st lected for 
A typical re 


troupes lo benzene rings Ir 


ing ratio of 0 


groups 
rings 95-.65 
and this is 
commercial operation 
actor feed is thus 
weight parts henzene, 250 parts poly 


made up of 
ethy | benzene. and 160 parts ethylene 
In addition. for 
amount of 


reasons stated above 
a small He] 
supplied either as such or as 
chloride. 

The reactants are 
bottom of the reactor. Make up alumi 
through 


must be 
ethy! 


introduced to the 


hloride is introduced 


num 
the top plate via a feed pipe which 
dips below the liquid level in the re 


actor. The liquid height is maintained 
at 30-35 feet. 


\ minimum operating temperature 


of 60-70 C. is set by the low tempera 


ture inertia of the dealkylation — re 
action. Actually, the system is op 
erated slightly above atmospheric 


: 
\ 
(3) 
| 
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pressure and at temperatures between 
90-100 ©. This permits removal of 
the considerable over-all heat evolved 
(about 27 keal/gm mole) by retflux- 
ing benzene (and a small amount of 
ethyl benzene) by means of a water- 
cooled overhead heat exchanger. In 
German practice, the use of  glass- 
lined reactors, permitted additional 
heat removal through external jackets 
which also served to raise the tem- 
perature of the system during start- 
up. In the case of acid brick-lined 
converters. external heat exchangers 
must serve to preheat the benzene feed 
at this stage. Onee the reaction has 
taken hold. its heat evolution will be 
more than adequate to raise the tem 
perature of the incoming reactants to 
the required level. 

Increasing the operating pressure 
hoosts the rate of alkvlation but has. 
per se, little or no effect on the rate- 
controlling equilibration reactions. 
However, the concomitant, permissible 
boost in operating temperature will 
increase the over-all reaction rate sub- 
stantially without adversely affecting 
the vield. The economics of the situa- 
tion do not, however, appear to favor 
pressure operation. Insofar as the 
writer knows, all existing liquid-phase 
ethyl benzene installations are op- 
erated at substantially atmospheric 
pressure. 

The reaction product is permitted 
to overflow at the top of the reactor. 
Suspended catalyst complex is carried 
along with the product phase from 
which it is permitted to settle out after 
cooling to about 60 C. The separated 
aluminum chloride complex re- 
turned to the bottom of the reactor 
with the exception of a small bleed 
stream which is forwarded to the high- 
temperature dealkylation stage men- 
tioned above, or which may be dis- 
posed of by other means. The amount 
of fresh aluminum chloride added con- 
tinuously or intermittently to the top 
ef the reactor is gauged to balance the 
amount of spent material lost) with 
this bleed stream. The required cata- 
lyst make-up is in the range of 3 per- 
cent on the ethyl benzene produced and 
depends to a significant extent on the 
purity and degree of dryness of the 
raw materials. Use of fresh catalyst in 
amounts exceeding the actual require- 
ments is not only wasteful but is ae- 
tually harmful to smooth operation by 
promoting a sludge-forming tendency. 
If aluminum chloride make-up is too 
sparse, on the other hand, reaction 
rate and conversion are quickly re- 
duced 

In proper operation, the off-gases 
from the reactor will be substantially 
devoid of unconverted ethylene. To en- 
sure complete recovery of vaporized 
benzene and ethyl benzene. which may 


Gulf Publishing ( 


have passed through the reflux con- 
denser, the top gas is passed through 
a small absorber column in which the 
scrubbing medium is reeyele polyalky! 
henzene on its way to the reactor 
Finally, residual hydrogen chloride is 
removed by water scrubbing, possibly 
preceded by a caustic wash. 

As stated above. the main stream of 
product hydrocarbons is separated 
from the heavier catalyst complex. The 
separation stage is advantageously con 
trolled around 60 C. A low tem 
perature permits a cleaner separation 
of the lavers. However. somewhat be 
low 60 the catalyst complex attains 
a consisteney which makes its sub 
sequent pumping and conveying me 
chanically difficult. 

The composition of the hydrocarbon 
laver depends. of course. on the feed 
ratio of the reactants and amount ot 
reeyele employed. At the conditions 
referred to above, one may look for 
a make containing about 10. percent 
benzene and an equal amount of ethy! 
benzene. the remainder being com 
posed almost entirely of higher 
ethylated products. Over-all efficiencies 
of 94-96 percent (on benzene) and 
96-97 percent (on ethylene} have been 
reported, 

The product stream is carefully 
freed of contained acid by caustic 
washing which may be preceded by 
water washing. Suitably lined, stirred 
kettles are used for this funetion in 
continuous flow, Alternate means have 
been described. e.g. the use of an over 
sized centrifugal pump which serves 
to mix the aqueous and organic phases 
intimately at the Dow Chemical Com 
pany's Midland. Mich. plant.’ In 
each case, the phases are permitted 
to separate thoroughly before separa 
tion is undertaken. 

In substanee. the product) system 
calls for three stills in series to effect 
complete separation: a benzene still, 
an ethyl benzene still. and a polyethy! 
benzene still. The latter serves to sepa- 
rate alkylate. which is suitable for re- 
evele to the alkylator. from heavy 
residues which are finally processed 
in the high temperature dealkylator. 

In addition, Dow’s Midland plant 
employs a. baffle-plate stripping 
column which precedes the benzene 
still. This unit has the purpose of re 
moving a broad fraction containing all 
of the product and benzene as well as 
most of the reevelable polyalky late 
from very heavy material contained in 
the crude alky late which. it was feared, 
might cause a fouling problem. This 
stripping column is operated with a 
hottom temperature of 200 ©. and an 
overhead at 135 ©. which enters the 
henzene column directly as vapor feed 

The separation of benzene from 
ethyl benzene is straight-forward. The 


ompany Publicatio 


operating objective is, above all, to 
remove benzene quite completely from 
the bottoms. A small amount tsay 1 
or even 2 percent) of the ethyl ben 
zene om the overhead is of secondary 
importance since this) material will 
eventually be returned to the alkyl 
ator and is therefore mot lost) from 
production. Unless the erude alkylate 
has been dried on its way to the dis 
tillation system. this benzene still 
serves to azeotrope out contained mois 
ture from the alkvlate. The wet ben 
zene must. of course, be carefully 
dried on its return route to the alkyl 
ators, and is se processed jointly with 
fresh make-up benzene, 

he benzene column here described 
will operate satisfactorily with ae 
tual plates at a reflux ratio of about 
1.0. The use of only 20 plates has 
heen reported for an installation op 
erating at a reflux ratio of 3:1. In 
hoth instances, atmospheric pressure 
operation is employed. 

The bottoms. leaving the benzene 
column at an ethyl benzene concen 
tration of about 65 percent, are for 
warded to the ethyl! benzene column. 
Here, very careful) operation is re 
quired to avoid the presence of diethyl 
benzene in the overhead. Presence of 
this material would lead to the forma- 
tion of troublesome divinyl benzene 
in the dehydrogenation stage of the 
stvrene plant which is to be fed by 
the ethyl benzene make. 

Again, operation is at substantially 


atmospheric pressure, 57-58 actual 
plates are employed with a normal 
reflux ratio of 3:1) (which, at high 
throughputs may, however, be reduced 
to 2:1). Such operation calls for 300 
psig steam or the use of Dowtherm 


heated reboilers. 

The bottoms from this still may be 
worked up in one separation or in two 
(in the latter ease. a primary still per 
mits the production of reasonably 
pure diethyl benzene, while the final 
still recovers reeyclable polyethyl ben 
zene from the heaviest alkylate). Little 
advantage is seen for the two-stage 
system unless it is desired to recover 
diethy|] benzene as such. e.g. for use in 
alkylate aviation fuel or as raw ma 
terial for the production of diviny! 
benzene. which serves some in 
stances as cross-linking agent on the 
polymerization of styrene. 

Phe operation of the polyalky! ben 
zene column is carried out at a vacuum 
of 25-50mm He. Again a plate column 
may be employed, hut lack of need for 
careful fractionation at this point has 
led to the common adoption of hafhle 
plate and hie ring prac ked olumns 

The bottoms from this) still) are 
joined by spent catalyst complex and 
the mixture is treated in high tempera 
ture dealkvlation at 200 ©. for the 


=] 


é 


. 
. 


partial recovery of benzene and lower 
alkyvlates, The equipment used at Mid 
land provides for the maintenance of 
satisfactorily clean heat transfer walls 
hy the use of rotating se raper knives 


Heat is provided by electric means 


Vapor-Phase Ethylation 
of Benzene 


The aluminum cehloride-catals zed al 
kylation of benzene has a number of 
drawbacks a his hl 
rosive potential, expensive reactor con 
truction and cost of make-up catalyst 
count significantly. While this method 
is today the most wide-spread, vapor 
phase alkylation over fixned-bed cata 
lysts is 
mereial application, 


atone 


also finding larve-seale com 


The reaction is carried out at ele 


and at te mperatures 


vated pressures 


substantially in excess of those em 


ploved in operation with aluminum 
chloride catalyst Thee 


Ivsts useful for Vapor pliase alkylation 


ipal eala 


are typified by the system) alumina 


siliea and by phosphorie acid on suit 
able 

\ process developed Universal 
calls for the 
benzene in the presence 
of phosphori« 
At the mild operating condi 
and 250 it 


13-15 percent of thre 


Oil Products Company 
ethylation of 
acid on a 
carries 
tions of LOO pst 
shown that only 
ethylene can be converted to ethytben 


zene over this catalyst. The vield can. 
however, be boosted quite significantly 
drastic condi 


by operating at more 


tions. Thus, 80 percent conversion of 
he attained in a single 
pass operation at 325 €. and G00 pst 
a benzene LHSV of 2.0). At 


and benzene 


ethylene ean 


‘and at 
the same 
throughput, a boost in pressure to DOO 


temperature 


psig will raise the ethylene conversion 
to nearly 95 percent The use of higher 
pressures has the disadvantage of in 
creasing costof reactor construction and 
power requirements for ethylene com 
pression Advantages 
throughput per unit catalyst volume at 


include greater 


ogiven temperature \s corrolary. 
higher pressures will permit operation 
at reduced te mperatures which in the 
case of LOPS phosphoric acid catalyst 

results in increased catalyst life due 
dehy dra 


to minimization of catalyst 


tion and of eatalyst-fouling carbon 


formation 
As in the case of AICI 


henzene-ethy lene 


eatalyzed 


ethy lation, the 


in the feed afleets the formation of 
polyalky| benzenes significantly In 
the case of tined-bed catalysis it is im 
perative that the amount of di- and 
polyethyl benzene formed be held at 


These high-boilers cannot 


he reeveled to the 


reactor since they 


would tend to deposit on the catalyst 
and thereby destroy its activity. Much 
higher benzene :ethylene ratios are 
therefore required than in the ease of 
liquid-phase alkylation. 

Ipatieff has shown that. over LOP 
benzene 


phosphoric acid catalyst. a 


mole ratio of 3:1 will result 
in an alkvlate 


we percent monoethy! benzene. By 


ethy lene 
containing only 7 


reactants to of 
alkyl 


ite is raised to 9% percent It is evi- 


hoosting the ratio of 
the ethyl benzene content of the 


dent that the use of the required hieh 


benzene ethylene ratio imposes a se- 
vere burden on the prumary (henzene) 
distillation follows the reactor 
in a manner similar to that deseribed 
above for the fractionation of the 


product of liquid phase alkylation 


hi 


Among the means employed to main 
tain high catalyst activity. Ipatiefl 
mentions the introduction of small 


mounts of ethanol into the reactor. In 


the course of its dehydration. sufficient 


water will be liberated to keep the 
catalyst in the state of hydration 
needed for highest activity Alter 


the ease of cumene syn 
a suitable amount 


introduced into the 


nately. as in 
thesis (see below) 
of water may be 
reactor together with the benzene feed 
Mattox” has shown that considerable 
improvement can he obtained the 
ethy | benzene ratio present in the al- 
kvlate at a ethylene 
benzene feed 
multi-stage operation. In this process. 
only a portion of the total ethylene is 
fed to the primary reactor. the remain 
der being added to the benzene-alky late 


viven over-all 


ratio, by the use of 


mixture on its way te succeeding 
Such a system will maintain a 


staves 
hiegh 

promt on the reactors. while keeping the 
over-all) feed 
This approach is made possible by the 
slugvishness of the dealkvlation rea 

tion which prevents establishment of 


henzenecsethy lene 


ratio of reactants low 


true equilibrium with polvalky) ben 
in the course of passage through 
Thus. Mattox obtained. for 
an 


7enes 
the reactor 
i benzenecethvlene ratio of 
alkylate containing 96 weight pereent 
mono-ethy | benzene by reacting in four 


-tuves 


the 


otherwise the same condi 


alky lat 


processing 


obtained single 


slave contained only 85 
pereent of the desired product 
Phe dealkylation of diethy| benzene 


silica-alumina catalyst 


over fixed lead 
has been investigated by Kutz and 
(lorson Yields as high as 90 percent 


of theory were obtained by operating 
it high pressures i500) psig and at 100 
above all. at benzene :diethy | 


ratios as high as 10:1. Under 


(.) and 
benzene 
these conditions. the rapid fouling of 


the eatalyst. whieh had been reported 


by other investigators. could be largely 
arrested. 


Production of Cumene 

Like ethyl benzene. cumene was not 
produced in significant amounts until 
1912. From then. until the end of 
World War IL. it played an important 
part in the aviation gasoline program 
Today, the great importance of cumene 
to the chemical industries is due to 
its role in the novel for the 
production of phenol referred to in the 
furthermore 


process 
introduction. Cumene js 
of interest as intermediate in the pro 
duction of alpha-methy! styrene. 

The factors 
involved in the 
parallel those encountered in’ the 
The ability. te 
execute the isopropylation reaction i 
at lower 


underlying theoretical 


svathesis of cumene 


ethylation of benzene 
the Vapor phase successfully 
pressures than are required for the 
production of ethyl benzene has led to 
the wide spread acceptance of this op 
erating method, The catalyst commonly 
employed is a form of the orthophos 
phorie ac id-kieseleuhn composition 
which has also found favor in benzene 
ethylation. At least one large plant (at 
Curacao. has emploved a 
liquid-phase alkylation, based on sul 
furic acid catalysis, and following 
lines whic h are today widely aif cepted 
in refinery practice for the alkylation 
of alkanes. The use of aluminum chlo 
ride catalyst is. of course. possible for 
the isopropylation reaction, but it does 
net appear to have been adopted in 
any commercial installation 


a) Vapor-Phase Alkylation 


The process developed by Shell De 
velopment Company for the vapor 
phase synthesis of cumene has been 
described by MeAllister 

The catalyst is Universal Oil Prod 
uct Company's phosphoric acid-Kiesel 
vuhr composition, which assays 62-65 
percent PLO} and 25 percent SiO,. Sty 
rene-grade benzene is suitable raw ma 
terial. The thiophene 
should be held at a low 
0.15 percent) because of its deleterious 
effect on eatalyst life. This degree of 
is readily achieved by sulfuri« 


presence of 


le vel below 


purity 
The amount of 
should be 


low because they will. of course, build 


acid washine 
ties such as evclohexane 
up in the benzene reevele and must be 
removed from the process by a bleed 
stream. 

The 
propylene permits the use of 
dilute streams. Where product cumene 
utilization 


relatively high reactivity ot 


equile 


is intended for chemical 
the absence of higher olefins is desira 
ble to reduce benzene wastage and te 
minimize purification problems with 
the reactor make. Phe 


small amounts of ethvlene in the ole 


presence ol 


Petroleum Refiner $2, IN 


finie feedstream is not as serious a 
problem, since it is a considerably 
more sluggish alkylating agent than 
propylene. However. means for eco- 
nomical separation of ethylene from 
propylene are at hand. and are gen- 
erally employed. 

The work of MeAllister'! establishes 
the effect of the four principal operat- 
ing variables temperature. pressure, 
space velocity. and benzene propylene 
ratio oon the cumene synthesis reac- 
tion. 

Temperature (at a normal operating 
pressure of 250 psil is limited to a 
lower level of 200 ©. if Vapor phase 
conditions are to be maintained. An 
upper limit of 300 C. is set by the ad 
verse effect of higher temperatures on 
catalyst life. Operating at 250 psig. 2.5 
LHSV. and a benzene propylene ratio 
of 5. McAllister obtained a propylene 
conversion of 60 percent at 200 ©. This 
rises rapidly to OL percent at approxi- 
mately 270 
nm eonversion, due lo nereasing the 


Further improvement 


temperature level. is slieht 

The effect of raising the operating 
pressure above 200 psig is only small 
Thus. at 250 C.. an increase from this 
pressure level to 500 psig resulted in 
a conversion boost from 8&7 to 93 per 
cent only. Indeed the evidence is that 
a nearly assymptotic conversion value 
of 91-98 percent (on propylene) is at- 
tained regardless of which variables 
are adjusted. 

This trend is further illustrated by 
the effect of benzene propylene ratio. 
This variable is of extreme importance 
in its lower ranges (for any given con 
tact time). At a benzene propylene 
mole ratio of 3.5 a propylene conver- 
sion of approximately 65> percent is 
reported (other conditions: 250) psig 
250 2.5 LHSV). This rises steeply 
to an assymptotic value of 90-92 per- 
cent which is achieved at a 7 | mole 
ratio. Even at 5) 1. the conversion is 
as high as 88 percent, 

Ax is to he expected, the liquid 
hourly space velocity is inversely re 
lated to propylene conversion. The 
drop is from 93 percent at 1.0 LHS\ 
to approximately &1 percent: at 1.0 
LHSV. 

Unless a highly concentrated pro 
pylene feed stream is employed. the 
gaseous effluent from the reactor is not 
suitable for reevele. In this. commonth 
encounte red situation. maximum leas) 
ble propylene conversion be 
taken in a single pass. 

Of outstanding economics importance 
is the over-all benzene utilization, Due 
to the limited suitability of polyalkv! 
benzene for reevele (equilibration | 
operations under Vapor phase condi 
tions. the vield ie determined by the 
cumene content of the crude alky late 


(ive. after benzene removal). This con 
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centration is found to hover around 90 
percent over the entire feasible ranges 
of operating temperature, pressure, 
and liquid hourly space velocity (ben- 
zene propylene ratio 5.01. How- 
ever, since cumene product is alkylated 
with the same ease as benzene itself. 
it is essential that a high benzene 
cumene ratio be maintained through 
out the reaction stage in order to mini 
mize formation of higher alkylates. In 
effect. this is accomplished by main 
taining a benzene propylene ratio. of 
not less than 5.0 in the feed. At this 
point. cumene content of the alkylate 
is near 90 percent. and it rises only 
very gradually for higher reactants 
ratios (which impose a costly burden 
on first plant cost and on fuel costs in 
the distillation step). Ata ratio of 3.5. 
cumene content of the alkvlate is down 
to approximately &7 percent. 

The process flow in cumene synthe 
sis parallels closely the system em- 
ploved for ethyl benzene production 
Benzene (both make-up and reeyele) 
is mixes with propylene feed and is 
fed via heat exchanger to a fixed 
hed catalytic reactor. provided with 
suitable cooling coils to handle the 
exothermic heat of alkylation. A smal! 
amount (less than .1 pereent) of water 
tot isopropy | aleohol) must be intro 
duced with the feed stream to prevent 
premature dehydration of the catalyst 
Reactor make. leaving the bottom of 
the converter. is cooled in’ heat ex 
change with the incoming feedstream 
pressure is then reduced from. re 
actor level (250-100 to some 165 
h Is operating pressure in the 
depropanizer column. 

The bottoms leaving this primary 
separation column enter the benzene 
reeyvele column. Overhead from this 
unit is returned to the reactor feed 
tanks. The bottoms are finally frac 
tionated inte pure cumene product and 
a bottoms fraction of polvalky lated 
benzene, Di-isopropyl benzene from 
this fraction may be recovered ina 
tertiary column and can be partly re 
eveled to the reactor. While such di 
isopropyl benzene has a somewhat 
favorable effect on benzene utilization. 
it influences catalyst life adversely and 
reevele is therefore not generally prac 
tieed, 


Liquid Phase Alkylation 


Phi- process ts here reported only 
briefly because of the limited com 
mercial interest whieh has been shown 
init. The method differs from conven 
tional sulfuric acid alkylation of paraf- 
finie stocks principally in the use of 
lower acid strengths and higher oper 
ating temperatures, 

Benzene and propylene feed is mixed 
with 66-90 percent sulfuric acid in a 


indard water-cooled alky lation 


provided with high (20:1) internal re 
circulation. As practiced by the Cura- 
caosche Petroleum Industrie Maats 
chapij. two reactors were employed in 
series. using split olefin feed.’ Ben 
zene ‘propylene ratio in the charge to 
the two reactors is 6.2 and 5.2. respec 
tively. Residence time in the two units 
is 35 and 30 minutes, Operating condi 
tions are 1605 psig (to maintain a 
wholly liquid phase) and 55-40 ©, An 
acid hydrocarbon volume ratio of 1.0 
Is employed. 

The reactor effluent is pumped to 
settlers where it is permitted to. strat 
ify. Most of the acid is returned to 
the reaction phase. together with 
make-up acid. The organie phase is 
thoroughly contacted with percent 
aqueous caustic to remove entrained 
and dissolved acidie constituents. The 
alkylate phase is then separated. 

Following this treatment, the alky late 
is freed of light components in a de 
propanizer, operated at 200 psig. The 
depropanized product is fed to a low 
pressure benzene reeyele column 
Means are provided to separate water 
contained the overhead benzene 
-tream to prevent dilution of the sul 
furie acid as the benzene is returned 
to the alkvlators. The erade alkylate 
proper, Le. the bottoms of the benzene 
reevele column. is finally fractionated 
ina cumene column 

Propylene utilization is nearly com 
plete in sulfuric acid-catalyzed alkyla 
tion. Cumene content of the alkylate 
is about 95 percent. About 10-12 
volumes crude alkylate are produced 
per volume sulfuric acid consumed. 
(This compares with a production of 
92 gallons cumene per pound catalyst 
in the Vapor phase evnthesis described 
above.) 

Aside from the formation of higher 
alkylated products, the principal side 
reactions are of the sulfonation type 
These reactions are minimized by 
maintaining acid concentration below 
92 percent at all times and by operat 
ing at low temperatures. Nevertheless 
some sulfonie acids are formed which 
must be destroved by caustic hvdrols 
sis. suitably carried out in the depre 


panizer still 


Production of Dodeeyt and 
Benzene 
Manufacturing methods for this im 
portant group of intermediates for syn 
thetic detergents differ signifreantly 
from the schemes employed inthe 
commercial synthesis of cumene and 

ethy | benzene. described above 

The alkylating agent is not a pure 
chemical compound, Instead. a narrow 
kerosene fraction is selected from a 
erude of the Pennsylvania or Miehi 
gan type, Le. from a souree of pre 


dominantly traight-chain character 
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. 
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\lso of considerable importance is the 
tetramer of propylene formed by poly 
merization in the presence of ortho 
phosphoric acid at medium pressures 
Phe trimerization of butylene will also 
desirable alkylating agent 


orthophosphoric acid 


lead to a 
In this instanes 
ilso serves as preferred polymerization 
catalyst. but condi 


are feasible 


milder operating 


than in the case of 


lion 


propylene tetramerization, Of more 
nifieance is the use of a 


from 


limited 
recovered 
This 
rial offers certain advantages because 
of its 
rcter but it ha 
only in 


uttable fraction 


bischer Propsch product mate 
outstanding straight-chain char 
heen employed com 
mercially Germany where it 
is available as a byproduct of liquid 
fuel synthesis operations 

Phe method selected for the benzene 
ilkylation step depends, above all, on 
the degree of saturation of the alkane 
The stock employed most commonly 
in the United States is of a highly 
paraflinie character and must be pre 
for the alkylation stage by 
important op 


pared 
mono-chlorination. An 
erating method is covered by the basic 
patent of Flett Chlorine is permitted 
to react with the selected hydrocarbon 
‘usually a straight-chain petroleum 
distillate in the © 
presence of .O+ 


range) at 55-65 ©. 
and in the percent 
iodine which serves as catalyst. The 
hydrocarbon is permitted to absorb 
about 21 weight percent chlorine, i.e. 
slightly more than theory. Dean and 
Lieber'’ have shown that, up to this 
point, mono-chlorination is almost 100 
pereent efficient under the conditions 
outlined above 

One mole of hydrogen chloride is 
evolved for every mole of chlorine re- 
acted, Disposition of this byproduct 
gas is therefore of significant influence 
on the economics of the process. 

The chlorinated hydrocarbon 
be condensed with benzene directly in 
the presence of anhydrous aluminum 
chloride. About 150 parts of eblorin 
ated kerosene is added to a mixture 
of 88 parts benzene and 9 parts AICI 
of hydrogen chlo 


may 


Avain, one mole 


ride is evolved for every mole of 


chlorinated kerosene reacted Initial 


reaction is carried out at 40-50 ©. over 
i period of about 35 minutes. The re 
ction may be completed by raising the 
vell-agitated mixture to 80 C. where 
it is held for about an hour more 

Phe catalyst complex is permitted to 
settle out from the hydrocarbon phase 
The supernatant liquor is thoroughly 
washed and is then freed of converted 
henzene as well as of unconverted pat 
affin (left over from incomplete chlo 


rination in the first step described 
above) and of remaining chlorinated 
alkane by vacuum stripping A final 


distillation separates the desired ¢ 
benzene fraction from higher boiling 
materials. the products of poly meriza 
tion and condensation side reactions 
Where an oletinie feedstock is avail 
able. the alkylation be suitably 
carried out in the presence of sulfuric 
acid or of fluoride. One 


American process employs a feed ratio 


may 
hydrogen 


of one mole dodecylene and 2-3 moles 
benzene. Two moles of 90 percent sul 
furic acid serve as condensation cata 
lyst at an operating temperature ol 
10-15 €. About two hours are allowed 
for the reaction which calls for the 
use of glass-lined well-stirred conver- 
sion equipment. (The presence of even 
traces of iron in the product has a 
deleterious effect on its value as raw 
material for the production of syn 
thetic detergents.) | pon completion of 
the reaction, the product is thoroughly 
washed and is purified by vacuum dis 
tillation. 

The use of sulfurie acid in the con- 
centration range of 90 percent is made 
necessary by two factors. Higher com 
centrations will result in excessive sul- 
fonation of the benzene ring as well as 
in condensation of several olefin 
groups, with consequent yield losses. 
The use of lower acid strengths is, on 
the other hand. made unfeasible by in 
activity for the de 
The need to 


minimize sulfonation reactions at this 


sufficient catalytic 
sired alkylation reaction 


stage is also a controlling factor in the 


choice of the low operating tempera 
tures. 

Hydrotluoric acid catalyst 
this alkylation over sul 
furie acid in German practice.’” The 
olefinic stock is gradually added to a 
mixture of benzene and anhydrous hy 
drofluorie acid. The rate of addition is 
carefully controlled to maintain the 
temperature of the reaction system be 
low 10 C. After addition is complete. 
the reaction is permitted to continue 


was 


favore d for 


it the same temperature level. Several 
hours are required for the batch time 
Hydrogen fluoride is finally removed 
from the system by stripping at atmos 
pheric pressure. and is recycled. The 
hydrocarbon system is then freed of 
unconverted benzene and is thoroughly 
washed. Dodeey| benzene is finally re- 
covered in purified form by vacuum 
distillation. Over-all yield is in’ the 
range of 85 percent of theory. 

The variety of raw 
ployed in the synthesis of dodecy| ben 
zene results in a wide possible range 
of properties for the product, and this 
factor exerts the most profound influ- 
ence on product quality. It is found to 
be of greater significance than the 
manufacturing method selected and 
even the degree of purification em- 
ployed. For the ultimate production of 
synthetic detergents, it is desirable to 
provide an alkane of as thoroughly a 
straight-chain character as the eeo- 
nomics at the plant site will permit. 


materials em 
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Figure |. An “Acceptable” rating from L-4 dynamometer tests. Note clean 
piston and protected bearings 


Chemical Addition Agents 
For Lubricating Oils 


Additives have provided the answers to many of 


re 
ere 


the problems posed by recent advances in engine desizn. 


is an authoritative review of the field. 


W. D. Thomas, 
Americar mamia mpar 


MANY PROBLEMS were encoun 
tered in the desien of the new high out 
put engines which required the de 
velopment of superior type lubricant- 
to overcome them. Increased efficien 
cies meant higher temperatures. In 
creased speeds and loads gave rise to 
engine deposits of sludge and varnish 
Increased loads required stronger bear 
ing alloys. but corrosion troubles were 
encountered with their use. In diesel 
equipment the use of inferior fuels 
gave rise to increased deposits and 
wear. Thus. the petroleum industry 
working in cooperation with the equip 
ment manufacturers has been able to 
develop lubricants to meet the higher 
demands and have accomplished their 
end chiefly by the use of chemical ad 
dition agents. 


In the past 25 years there have been 
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marked advances in the design of in 
ternal combustion engines. Efficiencies 
have been increased with higher com 
pression ratios. Horsepower per cubic 
inch displacement has increased, whilk 
weight pounds per horsepower has de 
creased, This has resulted in a smaller 
more compact power plant of greater 
output. The trends in design are re 
fected by figures contained in Table A 

To review the course of develop 
ments of the past 25 vears, pour point 
depre cants mav be considered the 


Table A. Trends in Engine Design, 
1925-1951 


Increase Percent 


lorse aer ” 


as 


Figure 2. This test rated “Unacceptable.”’ Note the varnish on the pistons 
and the severely corroded bearings 


first chemical additives Lhe list ol 
pour depressants allows an economir 
means of producing low pour point 
oils without requiring severe dewax 
ing, Commercially, sub-zero oils are 
produced by dewaxing to the © to 

1) FL range and then applying pour 
pressants, 

Chemicals used as pour point depres 
sants have the type formulae shown in 
l. 

The first is a complex condensation 
product of paraflin wax and naphtha 
lene. Paraflin wax is chlorinated and 
condensed with naphthalene by the 
Friedel-Crafts reaction. The second is 
similar except phenol is used as the 
nucleus. The third type is a poly 
merized methacrylate ester, 

The suegested mode of action of 
pour depressants’ is that the agent 
coats” the small erystals of wax and 
thus separates and prevents them from 
adhering to form sponge structures 


Table 1. Pour Point Depressants 


3 
| 
4 i | 
Ne Ww re 
wa r 
| 
sax — A 
. 
Horsey lisplacement 119% 


Table 2. Detergents 


| Neutral Sulfonate 


RSO, Ca 


Basic Sulfonate 


tw 


RSO 


Barium sai wax- 


sulfonate 


4. Calcium cetyl phenate 


5 Bariur Alk 


Ka 


substituted benzene 


Wax SO; - Ba - SO, 
Ca-O 


enol Sulfide 


16133 O - 


wax 


They do not prevent crystallization of 
wax but produce a slurry of fine par 
ticles which can flow. 

Viscosity index improvers were de 
veloped lo improve the viseosity-tem- 
perature oils above that 
obtained — by methods, For 
example, in producing a lubricating 
oil stock to a given viscosity index it 
refine 


relation of 
rehining 


might be more economical to 
part way to the viscosity index desired 
and then add an improver for the bal 
ance. This is true if a high loss in 
vield occurs when the stock is refined 
the whole distance. More recently. vis 
cosity index improvers have found use 
automatic transmission fluids 
indexes ol 135 are 


where viscosity 
required 

Some of the types that are presently 
used are butene polymer, polymers of 


methacrylate esters, and polymers of 
ilkyl stvrene 

The viscosity temperature character 
istics of an the 


presence of the polymers because of a 


oil are modified by 


chanee in the plivsical state of solution 
There 


an dispersion is considerable 


data to support the theory? that at the 
lower temperature, a dispersion of the 
hieh molecular weight polymers ex 
rst and their intrinsi viscositv ts 
lower, Passing through the tempera 


ture rance of 100 F. to 210 F. solu 
tion of the lone chain macro-molecules 
occurs with resulting higher viscosity 
The two ty pe s of chemical additives 
cribed control physical prop 
ils. Control of the chemi 
of the oil started 


intioxidants. As engine de 


just cle 
rlies ol the 
ith 


cal 
the of 


ye rlies 


sign advanced the problem of deposits 
of sludge and varnish arising from the 
oxidation of oil necessitated a search 
for compounds to stabilize the hydro- 
carbon system and retard its deteriora- 
tion in service. Under service condi- 
tions involving high speed and high 
load, crankcase temperatures attain a 
high level. The oil mist in the erank- 
case, subjected to high temperatures 
and to oxidizing blow-by. gases, de- 
teriorates to form resinous and insolu- 
ble products whieh tend to build up 
on engine parts 

It is interesting to note that early 


work in this field revealed that ele 
mental sulfur and elemental phos 
phorus were effective in’ stabilizing 


hydrocarbon systems. However, neither 
are practical for use in automotive en 
vines because of their corrosivity. te 
certain metals and alloys. 
Oil-soluble sulfur 


pounds were among the first inhibitors 


organi com 
used. Sulfurized sperm oil is an exam 
ple of this class. The sulfur is bound 
tightly enough se that it is non-corro 
Sulfurized 
poly olefins have also been used 


to copper at engine temperatures 
lerpenes and sulfurized 
Similarly, phosphorus has been in 
oils by 

phos 
ounds tributy! 
trieresy! phosphite. In 


corporated into lubricating 
oil soluble 


such as 


means of organ 


phorus comy 
phosphite and 
hibitors of this type proved quite eftes 
tive in some base oils 

In the late 1930°s and early 
developments led to inhibitors which 
combined both phosphorus and sulfur 
soluble These it 


1040's 


in oil compounds 


hibitors proved more efficient than the 
sulfur or the phosphorus type and 
found application in a variety of 
stocks. The two general types of com- 
bined phosphorus-sulfur inhibitors are 


as follows: 


1. Dithiophosphates 
RO S 


OR 
reaction product 
P.S. 


RO 
? (a) Terpene + 
2 (b) Polybutene 
product 


reaction 


Inhibitors of the above type have 
found extensive use in commercial oils 
and are found in many of our present 
day premium motor oils. Under accel- 
erated conditions on the engine stand 
and in high-speed, high-load, high- 
temperature field service they have 
protected the oil and thus the engine 
by retarding oxidation and the conse- 
quent formation of varnish and sludge 
particles, increase in oil viscosity and 
the formation of harmful acidic bodies. 

During the middle 1930’s when the 
rise in horsepower output was at its 
most rapid rate it was necessary to 
generally “stiffen” engines to with- 
stand the structural stresses. New alloy 
bearings were developed to withstand 
the high pressures exerted. The alloys 
exhibiting superior strength were cop- 
per-lead and cadmium-silver. How- 
ever, unlike babbitt§ bearing metals 
the new alloys were sensitive to corro- 
sion by peroxides, and acids formed 
by the oxidation of the oil. This gave 
wider use to inhibitors for they greatly 
retarded the corrosion of bearings. 

It is not too well known how in- 
hibitors such as those described above 
actually function in a substrate as com- 
plex as the mixture of hydrocarbons 
found in lubricating oil and under 
conditions which exist in an operating 
engine. They do greatly retard the for- 
mation of acids and oxygenated hy- 
drocarbons. They apparently have a 
poisoning effect on the metal surfaces 
of the engine which surfaces are known 
to be oxidation catalysts. Their ability 
to retard bearing corrosion is due not 
only to their property of reducing acid 
formation but also to their film form 
Ing properties 

The development of the present day 
high speed, high out-put diesel engine 
did not come about without 
problems of lubrication. Because of the 
high temperatures involved in’ com 
pression ignition engines difficulty was 
encountered with heavy deposits in the 
ring belt area which would ultimately 
vive rise to ring-sticking. Resinous 
produets, formed from the effect. of 
high temperature on the lubricant, 
combined with fuel soot to form the 
If a compound could be 


serious 


posits. 
used in the lubricant which would dis 
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TABLE 3 


perse the oil-insolubles and prevent 
Tests and Properties Evaluated 


them from building up on engine sur- 
faces then many of the difficulties 
would be overcome. One of the first 
attempts to correct the problem was 


Test Duration, 


Designation Engine Hours Property Evaluated 


! Caterpillar, 4 eye 480 Detergeney and Wear 


the use of aluminum naphthenate in 
the lubricating oil. Others used at that 
1930°s) were calcium di- 
and calcium chloro- 


time (mid 
chlorostearate 
phenyl stearate. 

Oils compounded with additives of 
the above type became known as diesel 
crankcase oils and detergent oils. 

Although they maintained engine 
cleanliness by virtue of their dispers- 
ing properties they had a pro-oxidant 
effect on the oil and in cases of severe 
duty tended to corrode bearings. They 
were later replaced by products which 
had little or no pro-oxidant effect. The 
latter products which are still widely 
used today fall in two general classes: 
sulfonates and phenates. 

The chemical structure of some of 
these classes is shown in Table 2. 

The sulfonates are the most widely 
used detergents in crankease oils today. 
They are derived from the mahogany 
or oil-soluble soaps obtained in’ the 
sulfonation of selected lubricating 
stocks. Calcium and barium salts are 
venerally used. The recent trend has 
heen to employ the basie type which 
possesses an alkaline reserve available 
for counteracting acids. This will be 
discussed more in detail later. 

Of the phenates, the metallic alkyl 
phenol sulfide type has found exten 
sive use. In addition to detergent prop- 
erties they possess antioxidant proper: 
ties as well. The alkaline earth com- 
pounds such as the calcium and barium 
salts have alkaline reserve. 

The biggest impetus given to the 
use of additive oils was the desire of 
the U.S. Army Ordnance Department. 
at the start of World War IT. to have 
an all-purpose motor oil which would 
be used in all ground vehicles. The oil 
had to be resistant to oxidation, pre- 
vent alloy bearing corrosion, permit a 
minimum of engine deposits, prevent 
ring-sticking and allow low wear rates. 
The oil would be used in equipment 
ranging from heavy trucks and bull- 
dozers to light passenger ears, The ve- 
hicles would operate in theatres rang 
ing from the desert to the arctic. This 
was accomplished by the use of care- 
fully selected inhibitor-detergent com- 
binations in well-refined base oils. 
Qualifications under the Army 2-101A 
specification for All-Purpose motor oil 


Table B. API Classification of Motor Oils 


Approx. Additive 
Concentration 


Additive 
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required that the oil pass satisfactorily 
five full engine-dynamometer 
stand tests. The tests and properties 
evaluated are shown in Table 3. 

The specification was later modified 
to include the SAE 50-grade as well as 
the 10 and 30 and coded 2-1O4B. 

The record turned in on the use of 
all-purpose heavy duty motor oils dur- 
was outstanding and a 
oil performance 


ing the war 


new era of motor 
was reached, 

From the close of the war to the 
present day. events in the field of 
erankease lubricants have moved rap 
idly. The all-purpose heavy-duty oils 
used by the military became available 
for civilian use. Shortly after that time 
the APL detined lubricants as shown 
in Table B. 

The regular and premium oils were 
service station oils for passenger cars 
while the heavy duty was generally 
used for truck and bus fleets. This sim- 
ple classification has been out-moded 
and a revision is in process whie hi will 
attempt to class the oil with service 
requirements, 

A significant development following 
the war was the solution of the prob 
lem of deposits and wear in super 
charged diesel equipment operating on 
high sulfur fuels. The 
super-charged equipment required a 
higher oil. the 
same time. premium diesel fuels were 
becoming less available and stocks run 
ning high in sulfur (1-1.5 percent) had 
to be Such sulfur containing 
fuels increase the amount 
deposits and increase wear due to the 
hiehly nature of the blow-by 
vases, The problems were solved hy 
the use of chemical addition 
which provided the oil with adeqaute 
high level of 


Important. an 


Inerease in 


detergency-level 


used, 
of engine 


ac idic 
agents 
resistance, a 


oxidation 
detergeney and. most 
alkaline reserve. 

In the previous discussion of de 
tergents several were pointed out as 
possessing basic properties. The avail 
able alkalinity neutralizes or counter 
acts the acidic material in the blow-by 
vases, thus preventing its deleterious 
action on the lubricant and its corre 


wall. The 


in cooperation 


sive action on the evlinder 
oils) were developed 
with Caterpillar Tractor Company and 
became known as Series TL superior 
They were the first “high 
oils, running as high as 20 


lubricants. 
additive” 
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Film Strength 

& Bearmg Corrasior 

& Bearing Corrosion 

m & Oxidation Resistance 


Oxidation Resistance 


Oxidation Resistance 
Detergeney, Bearing Corrosi 


percent additive content. This approach 
to the problem was more economical 
than the use of premium fuels, if avail 
able, or of more frequent overhaul 
periods, 

Instances where engine design and 
fuel were factors in the development 
of improved lubricants have been dis- 
cussed, After Series IL oils appeared a 
new type of lubricant was designed, 
the formulation of which was chiefly 
dictated by operating conditions. Heavy 
trucking increased after the war. Loads 
were heavier and the hauls longer. The 
2-101B oils were found to have some 
short-comings for the more severe duty 
The new oils contained 8-16 percent 
additive and could be placed between 
the 2-l01B and Series IL levels. The 
Ordnance Department kept step 
with the new developments by qualify- 
ing oils as supplements to the 2-104B 
specification. The new oil was called 
2-104B Supplement | and the Series I 
oil became 2-1lO4B Supplement 2. In 
1950 the Department revised their spee 
ihteation and qualified one type of oil 
which was between 2-104B and Sup- 
plement | level. The new specification 
was called (Ord. ) 

The latest development in the use 
of additive oils has been the recom 
mendation of some equipment builders 
to use high detergent oils in engines 
equipped with hydraulic valve lifters 

Thus in the past six years we have 
seen a large increase in the number of 
lubricating oils, the having 
heen prompted by the factors of de 


inerease 


sign, fuels and operating conditions 
From the simple classification of regu 
lar. premium and heavy-duty oils there 
has evolved the following 
lubricants: 


types of 


Straiht (Rewular) 
Intubited (Premium) 
Heavy-Duty Inhibitor 
1) 2-104 
(Ord ) 
Railroad Diesel 
$4) Supplement 1 


Navy 


Series 


Detergent 


Duty Ouls 
Suplement 


Further, some of the above oils are 
shaded in some direction. For example 
a regular oil may be token treated 
with an inhibitor, and a premium oil 
small amount of de 


place it 


may contain a 
tergent that will 
2-104B type. 


Since equipment varies to ce 


helow a 


105 


120 
| 
2 
— 
Reaular Nom 
Premium Inhibitor 05 to 20 
Heavy Dut 20w 46 


vree on lubrication requirements it Can 
be seen that some overlapping will 
take place 
are less sensitive to engine deposits 
and fuels than others. It is with this 
in mind that the API is attempting to 
classify motor oils according to service 


Some automotive engines 


us¢ 

For measuring the 
inlibitors and detergents, 
engine tests have he en developed whic h 
correlate with field expe rience for the 


effectiveness of 
laboratory 


type of service intended, Previously a 
list of five te 
required for the Army 2-104B oils. For 
the current MIL-0-2104 specifications 
two engine tests required 
the L-4 and L-1 tests of the 
previous list. 

The L-4 test procedure is intended 
for determining the oxidation and bear 


sts were shown that were 


there are 
r 
they are 


ing corrosion characteristics of engine 
crankease oils designed for use under 
heavy-duty service conditions. 

The test is conducted in a Chevrolet 
engine run under high speed load and 
temperature conditions. The duration 
is 36 hours. 

After 36 hours the 
mantled and inspected. The extent of 
oxidation is determined by the extent 
of deposits of varnish and sludge and 
by analysis of drain oil. Bearing cor- 
rosion characteristics are determined 
by measuring the actual weight loss of 
the copper-lead connecting rod bear- 
ings. Figure 1 shows an acceptable test 
as indicated by a clean piston and pro- 
tected bearings. Figure 2 shows some 
deposition of varnish on the pistons 
and severely corroded copper lead 
hearings due to oxidation of the oil. 

The L-1 test® is intended for de- 
termining the effect of engine oils on 
ring-sticking, wear and the accumula- 
tion of deposits under endurance con 
ditions. 

The test is conducted in a single- 
cylinder Caterpillar diesel engine. The 
test duration is 480 hours, with an oil 
change at every 120-hour interval. 

At the conclusion of 480 hours the 
engine is dismantled and the piston is 
examined for deposits. Cylinder liner 
wear is determined by measurement. 
An example of the effect of an oil that 
is lacking in sufficient additive is 
shown in Figure 3. 

The evaluation of oils on the Series 
II level is carried out in an L-1 engine 
that is supercharged and operated with 
a fuel containing a minimum of 1.0 
percent sulfur. 

It is to be noted that 
standardized tests evaluate 
signed for heavy-duty service. The oils 


engine is dis 


the above 
oils de- 


Figure 3. The deposits on this piston came from 
an oil that contained no additive 


have viven satisfactory service in pas 
senger cars operating under conditions 
of sustained moderate to high speeds im 
moderate to warm weather. They do 
not predict performance under con- 
ditions where passenger cars are sub- 
jected to stop and go driving and pro- 
longed idling particularly in cold 
weather. This type of driving is con- 
sidered severe for it is under these 
conditions that heavy accumulation of 
sludge and high wear rates are en- 
countered. Condensation of moisture in 
the crankease combined with dilution 
of the oil with fuel and partially 
burned fuel produce sludges. Con- 
densation of acidic products of com- 
bustion on the upper part of the cylin- 
der increase wear by erosion of the at- 
tacked surface on start-ups. 

There is no standardized test for 
evaluation of oils for the type of op- 
eration just described. The FL-2 pro- 
cedure which involves a Chevrolet en- 
gine operated under load and low 
jacket and crankcase temperatures is 
an approach in that direction. There is 
considerable activity in laboratories at 
present to develop a dynamometer 


TABLE 4 
Results of Cycling Tests 


Ring 
Piston Over-all Plugging 
Rating Rating Percent 
10 100 billed 
Chi A (Straight +5 “4 “4 
Ou B 21048 43 82 2 
(nl C (Series o4 a3 


stand test which will give the type of 
deposits and oil ring plugging that is 
encountered in actual service. Cycling 
procedures (with periods of idling, low 
temperature and high temperature op- 
seem to best simulate actual 
conditions. 

In Table 4 are shown the results 
obtained in our laboratory by such a 
procedure on three oils representing 
high. low and medium performance 
levels, 

It is noted there is a considerable 


eration) 


~pread in piston and over-all ratings. 
It is indicated that the presence of a 
detergent in oils B and C reduce ring 
plugging. Generally, the results ob- 
tained by the L-+ procedure on oils 
of levels from premium on up to 
Series Il are grouped very close to- 
vether, with piston ratings of 9+ and 
over-all ratings in the 90's, 

work remains in de 
veloping a standardized test for a 
lubricant used in stop-and-go driving. 
Correlation with controlled fleet tests 
and actual service will have to be 
established. However, with the need 
recognized and the interest shown to 
date it is conceivable that a standard 
test will evolve in the not too distant 
future. Once a tool of this nature is 
available it opens the way for a scien- 
tific approach to the problem of sludge 
in stop-and-go driving, and offers the 
research chemist a means of evaluating 
new compounds for such application. 


Considerable 


To conclude, we have seen rapid 
progress in the development of  su- 
perior lubricants to meet the demands 
placed on them by engine design, fuel 
and operating conditions. We find to- 
day that we have a large number of 
oils of different performance levels 
which is probably confusing to the con- 
sumer, but it is hoped a classification 
according to service requirements will 
correct this. It is indicated that the 
trend toward more efficient power 
plants will continue and, along with 
that, new requirements of lubrication 
to provide adequate performance and 
maximum equipment life. 
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Figure 1. Heat transfer through single flat material 


Thermal Insulation for 
Industrial Requirements 


Part IX. Here are the mathematical tools that can 


be used to determine the proper type and thickness of 


insulation. 
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PREVIOUS DISCUSSION has dealt 
primarily with the physical and ther- 
mal requirements of thermal insula- 
tion and its application. After proper 
consideration of all factors involved 
and selection of the insulation which 
best fills the needs, it then becomes 
necessary to determine the thickness 
of insulation required. 

Two fundamental factors enter into 
the calculation requirements: the al- 
lowable heat transfer and the allowa- 
ble surface temperature. 

The allowable heat transfer may be 
dictated by one or more demands. A 
process which requires that a fixed 
quantity of heat may be lost or gained 
will govern the amount of allowable 
heat transfer. In other instances the 
main factor may be economic where 
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the cost of the insulation must be offset 
by the saving of heat or refrigeration. 

Surface temperature is another im 
portant factor in the determination of 
insulation thickness. The thickness of 
thermal insulation on a low tempera- 
ture application should be sufficient 
to obtain a surface temperature high 
enough to prevent the condensation of 
moisture on the surface. Insulation 
whose surface is constantly wet cannot 
be maintained in good thermal or 
physical condition. The insulation ap- 
plied on high temperature service 
should at least be of sufficient thick- 
ness to prevent anyone from = being 
burned who may contact its surface. 

With a fundamental knowledge of 
heat transfer, these important surface 
temperatures or the heat transfer 
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Figure 2. Heat transfer through single flat material and one air film 


through insulation can be calculated 


Theory of Heat Transfer 


Heat is a form of energy. In a state 


of steady flow, the flow of energy 
through any medium of transmission. 
is directly proportional to the force of 
the energy and is inversely propor 
tional to the resistance to the flow. 
Energy flow 
Force of I nergy 
Resistance to flow of Energy 


In terms of heat, 
Femperature Difference 


Heat flow 


Fhermal Resistance 


In the English system, energy. in 
the form of heat is expressed in Brit- 
ish thermal units. The exact definition 
of a British thermal unit (Btu) is the 
energy of heat which is equal to 
778.26 ft.-lb. per hour. 

Temperature, in the English system. 
is expressed in either the Fahrenheit 
or Rankine seale. 

The Fahrenheit: temperature scale 
(F.) sets the numerical value of the 
ice point at 32 and the thermal state 
is apportioned from this point to the 
steam point into 180° divisians. This 
places the steam point at 212. With 
divisions of like magnitude, absolute 
zero has a value of — 459.6, 

The Rankine scale (R.) is obtained 
by adding 459.6 to the Fahrenheit 
scale, This Rankine seale is sometimes 
called the absolute Fahrenheit scale 

No unit of thermal resistance has 
vet been named or defined for the 
English system, however: 
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Figure 3. Heat trans 
fer through two flat 


CONOUCTiviTY OF 
materials and two 
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Definition of conductivity. the 
nelish system, is given as the British 
thermal units of heat transferred pet 
one square foot from one surface to a 
parallel surface, one inch apart, pet 
one degree of temperature difference 

Substituting the equation for 


thermal resistance 


( duetivit f the S 


If symbols are substituted for words 


ind if 
Hleat flow (Btu per hour, pet 

j 

le perature € 
| 

lemperat 
pera f 

i! 

hat 

ter ature 


Through one single tlat material the 
equation Is 


\ schematic diagram of the con 
dition of heat transfer is shown in 
Figure 

l'o indicate the manner of using thi- 


equation a problem is presented 


Example: If the hot side of t ila 
wn} it the cool side 1 0} 
t,), the conductivity (k) is 0 ancl tl 
ckness of the flat insulation is 1 
hat the heat transter 
‘ rtace t the ] rrace 
ation 
| 
x 
k 
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About the only time conditions set 
upon puation (1) be present 
would be if an insulation were in place 
between parallel plates operating at 
some different constant temperature. In 
most instanees at least one side of in 
dustrial insulation is exposed to air 

Any surface, which is of a different 
temperature than the surrounding air 
has a film of air next to it through 
which the temperature varies from the 
surface temperature to the ambient ait 
temperature. This film has a resistanes 
to heat transfer 

If the conductivity. across this film 
were f. then the resistance would be 


f 
air were t. then: 
Through one sinele tlat material and 


If the temperature of the ambient 


cone ar the equ thion would 


\ schematic diagram of this con 
dition of heat transfer is shown on 
Ficure 2 

Going back to the example given for 
Equation (1). if the temperature of 
the cooler surface was the tempera 
ture of the ambient air and the con 
ductivity of the air film was 2.0 then 


the solution of the probe m would be 


70 0) 


65.7 Btu per square f 
When the surface temperature of the 
insulation is combined with an air 
film, the problem can be solved when 
it is understood that in steady heat flow 
all heat flowing to a surface must equal 
the heat flowing from the surface. 


Svlution to above problem: 
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65.7(0.5) 32? 94-70 
In a similar manner Equation (2) 
can be developed with an air film on 
both sides of the insulation which can 
also be stated in equation form. Let 
the resistance of one air film be desig 
and the 


nated as , the other as 


temperature of the air on the other 
side be Ree Then 

rhrough one single flat material with 
in-air film on each side the equation 


In many instances more than one 
insulation material is used. Additional 
materials are then added to the equa 
tion in the same manner as was the 
additional air film. 


Whi t.— i te perature 
t ‘ tee 4 
it 1 
‘ ‘ 
face tempera 
e msulatr 
‘ le 
t ‘ i il ‘ 
x kness of the mmsula 
t ic Site 
k | tivity t the 1 
n the t sule 
‘ tivit t! 
st the ol ile 
‘ vity the al 
he } le 
lie t f the ar 
nthe « ler 
‘ ite cat transte 
then, 
t 
x x 
also 
t t t t 
x 
ts 
(/ 


Schematic diagram of these equa 
tions are shown on Figure 3. 


Example:. Given, 


ur temperature (t.) hot side 300 
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Thus 
x | 
ofr 
| ts ty 
| ) + 
— 
| 
ts 
| 
| 
Is, 
il Re ta iM) 70 > : 
( onductivet t the Sol 
also 
: 6.6 Btu per square toot ul 
| x ] P 
f 
le erature 
if 
Phickness of Solid 
15 +4 05 


air termperature (ty) cold site uw 


2 0inches 


ch sulation 
cold sid 1.5 inches 
‘ it sulatior 
hot side (ky) 0.7 
. tivit nsulat n 
cold side 0.5 
tv air film 
hot side (f)) 
tivity air film 


temperature between 
the insulations (t,) 
temperature of surtace 
nm cold side 


175.8 75% 


fine 4s i en 


The equations so far have all been 
presented for flat materials with paral 
lel surfaces. Most industrial insulation 
s applied to eylindrical surfaces. To 


compensate for the difference between 


inner and outer areas the thickness (x) 
is converted to “equivalent thickness” 
in order to obtain the heat transfer per 
square foot of the increased area of 


the outer surface. 
: If r, equals the inside radius of the 
insulation material and r, equals the 
outside radius of the insulation, this 
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“equivalent thickness” is represented 


. A schematic diagram of 


by r, log, 


this relationship is shown in Figure 4. 
Substituting the “equivalent  thick- 
ness” of curved surfaces for the thick 
ness (x) of flat surfaces the following 
equations will then be developed. 
Through one single evlindrical ma 
terial 


Through one single evlindrical ma 
terial and one air film 


Through two evlindrieal materials 
with one air film 


loge +r. log. 10) 


Through one single evlindrical ma 
terial and two air film 


Through two eylindrical materials 
and two air films 


(12 

Equations (9) and (10) are used 

most frequently in practical insulation 
calculations 

Example: Given, a 6-inch IPS pipe 

operating at ot t,) msulated it] 


»S-ineh th 


cone vi { ) uo per ire 
t. incl td) The ambient a 

tion is 80 F. (43) and the conductivity of 
the film s 2 me quit 


From Table | for a 6-ineh TPS pipe 
insulated with 2! thickness the 


value of r, log, 

550 x0) 170) 70) 
3.25 ] 9] My 627 
0.55 275 
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MATER aL 


Figure 4. Schematic diagram of equipment 
thickness relationship 


In most instances the value of the 
conductivity of the air film not 
known. This makes the problem much 
more difficult. As was pointed out the 
heat transfer to surface must equal the 
heat transfer from the surface 


Thus, 


All of the heat transmitted to the air 
from the surface is accomplished by 


radiation and convection 


11 heat transterred by radiation 
W, heat transterred by conveetion 
ty] conaditvor 


When l the emussive power ota 


irtace compared with a 


| Irface temperature 
ile (fen | 4596) 

| temperature of surrounding 
Rankine seale (ty in “| 


thon for radiation ts 


\\ 17414 ( car) ( 


The equation for convection of still 
air, when t surface temperature and 
t, temperature of surrounding air, is 


Wi 0.296 (t ty) 


If \ the velocity of air over the 
surface in feet per minute the heat 
moved from (or to) the surface at this 
velocity is 


689 
W, (0.296 (1 t,) 


Wa -+ Wey 
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ASS, ty 
2 
“ 
A 
¥ 
4 
cold side ZA) \ 
j find. rate of heat transfer (U) t 
temperature of surface 
1 t (t)) ry lon x) 
k 
410 k 
286 + 304 
HO 
t t 
| 
= ! 
] 
175.8 173.3 | eat transferred by convection 
; rs log ita cna elocity V it fol 
= O06) | ha 
A 
1s { Wa + We or We 4 
ts { 10) 
luswer 
foot ‘ | ‘ 
btu per square | lo find, the heat transfer and the 
yolution 
| 
45 Btu per square toot, hour 
J 
ts = te-++ (U) 
f 
<= 80 +. 0.35 (75) 80 + 27 == 1071 U> 


Kad 
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SYMBOLS 


+ 0.296 (t, 


But where the conductivity of the 
air film is unknown in most instances 
t. is also unknown. However with 
these two equations it is possible to 
solve the problem by assuming values 
for t, and solving for U. Various val 
ues for t, should be assumed and | 
found for these assumed conditions in 
each of the equations. The results 
should then be plotted ona eraph, At 
the point where the two curves inter 
sect will be found the value of U whieh 
satisfies both equations. This will be 
the answer for the rate of heat trans 
fer and likewise will indicate the cor 
rect value of t 

Taking an example similar to the 
preceding operating temperature, same 
air temperature, same pipe size, same 
conductivity and insulation thickness 
but with the film conductivity un- 
known the method of this calculation 
will be Of additional 
information regarding the surface con 
ditions must be known Restating the 


shown. course 


problem, 
Example: A 6-inch IPS pipe operates 
550 F. (t,), is insulated with 2.5-inel 
insulation which has a conductiv 
O55 (k) Btu/sq. ft.. in, he F. td 
ambient air temperature is 70 F 


TABLE 1 


Values of r. log 


ov 


at 
Strrtace 


1596 


196 


0174 (09) ( 


0 296 0100 


ou) 


174 


0 296 (30)°* 


(2157 4 


56.5 


Lhe emissive 


temperature 


100 


70 


HO teet per 


559.6 


100 


70)**. 1440 


O62 


for IPS Pipe 


INSULATION THICKNESS 


the surtace at 


powe 


ot heat transte 


(te) 
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86.9 Btu per square feet, hour 


The results show that t 


was assumed 


too high as the heat transfer from the 
surface was greater than the heat 
transfer to the surface. Therefore as 
sume t, equal to 90 F. and recalculate 
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These results show the value of t 
was assumed too low. As it is known 
now that t, is between LOO F. and 90 F 
the assumed results can now be plotted 
on a graph. The point at which the 
curves intersect on Graph 1 indicates 
that the correct value of (U) is ap- 
proximately 68.5 Btu per square foot 
per hour and the surface temperature 
is OLA 

All the examples presented have 
been with the operating temperatures 
higher than that of the air tempera- 
ture. The same method of calculation 
is used when t, is less than t, except 
that the resultant heat flow answer will 
develop as a minus value, indicating 
the flow of heat is to the insulation 
surface instead of from the surface 
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Figure 1. Latent heat of vaporization at atmospheric pressure 


Enthalpy of Petroleum Fractions 


* New charts are presented 


* Recent experimental data used in development 


of charts 


¢ Characterization factor and API gravity ranges 


extended 


Carol R. Baver and John F. Middleton 
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New York 


THE CALCULATIONS involved in 
the design and operation of petroleum 
refining equipment depend on a satis- 
factory correlation of the enthalpies 
of petroleum hydrocarbons and their 
mixtures. One of the most widely used 
of the recently published correlations 
for petroleum fractions is that of Han- 


January, 1953—-A Gulf Publishing Company Publication 


son and Hurd.’ A critical review of 
the derivation of this plot suggested 
the following improvements: 


1) Revise the latent heats and vapor 
specific heats to include more recent 
data and to eliminate certain incon 
sistencies noted in the development of 
the Hanson and Hurd correlation 


2) Use newly available data to ex- 
tend the density range for petroleum 
fractions and to include enthalpies of 
pure hydrocarbons heavier than bu- 
tane. Maintain consistency with exist 
ing enthalpy plots for individual com- 
pounds 

3) For convenience, change the 
abscissa of the pressure effect plot 
trom enthalpy at one atmosphere to 
temperature, 


The present correlation, Figure 3, 
retains the convenient form of the 
Hanson and Hurd plot and in addition 
incorporates the improvements listed 
above. 


Enthalpy of the Liquid 


Liquid enthalpies are based on the 
specific heat equation proposed by 
Watson and Nelson,"' 


[0.6811—0.308S-+-t (0.000815 
0.000306S)] [0.055K +- 0.35] (1) 


This equation was thoroughly checked 
by Gaucher® for a wide variety of pe- 
troleum fractions and pure hydrocar- 
bons and was found to be the best 
correlation available at the time. 
Equation (1) is also in satisfactory 
agreement with recent data on light 
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Figure 2. Specific heats of petroleum vapors at atmospheric pressure 


fractions The data of 
Kay’ for a It API 
that ex 
to 


yee troleum 
Hyman and 
indicate 


erude water gas tar 


trapolation of Equation 


API is justified 


Heats of Vaporization 
Ih ats ot 


pheric pressure are 
Kistiakowsky 


avreement 


vaporization at) atmos 
based on the 
equation’ whieh in 
with experimental 
data on pure hydrocarbons’ ype 


troleum fractions 


Watson Nelson sugvested the 


application ol hquation (2) to petro 


leum fractions and presented a graphi 
cal solution of the whieh 
appears to have been used by Hanson 
and Hurd in their How 
ever, the originally published Watson 
and Nelson chart for heat of vaporiza 
based on a correlation for 


equation 


correlation 


tion was 


molecular weights of petroleum 


which has since been re 
vised,' The latent heats of vapori- 
zation used in the present enthalpy 
Figure | 


These are consistent with currently ac 


fractions 
1 


correlation are given) in 
cepted molecular weight’ correlations 
for petroleum fractions 


The heats of vaporization given in 


Figure | are generally higher than the 
corresponding values from the plot 
published by Watson and Nelson, with 
the largest differences at the 
of the temperature range. 
ancies between values read from Fig 
ure | those estimated from. the 
Hanson and Hurd correlation. 


extremes 


| illustrates similar diserep 


and 


TABLE 1 


Comparison of Heats of Vaporization at 1 
Atmosphere from Hanson & Hurd's Chart 
and from Figure 1 [or Equation (2) ] 


Characterization Factor 18 
Latent Heats of Vapor 
ization, Btu. Lb 


Hlanson & 
tlurd Chart Fig. 1 


Mean Average 
Boiling Pe. API 


In applying bquation (2) to petro 
mixtures, the fractions are as- 
sumed to ASTM distillation 
slopes of 1.5 measured between the LO 
and 90 percent points. The vaporiza- 
tions are assumed to take place at the 
mean average boiling point as defined 
by Smith and Watson. 


leum 
have 


Enthalpy of the Vapor at 
0 to 14.7 psia. 


Vapor enthalpies for K 11.8 are 
based on the spectre heat equation of 


Fallon and Watson: 


( O450kK 43) 


t S30 (10 

When experimental data on petroleum 
fractions and hydrocarbon vapors are 
plotted as “Specific Heat vs. AK” at 
constant temperature, the values pre 
dicted by Equation (5) for K 
are in close agreement with the trend 
of the observed values but at charac 
terization other than 11.6. 
large deviations Neither the 
Fallon equation nor the available data 
variations of 
APL eravity 
earlier 


factors 


occur, 


significant 
vapor specifi heat with 
that are indicated by 
tions. Figure 2 is a plot of specifiy 
heats which are consistent with the en 
thalpy curves of Figure 3 and with 
Equation (3) for 11.8 

Vapor enthalpy curves for K 1. 
are computed to the chosen datum 
(0 F.. liquid) by adding the appre 
priate heat of vaporization from Equa 
tion (2) to the liquid enthalpy at the 


show the 


correla 


boiling from 


The 


mean point 


Fquation (1). change in vapor 
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enthalpy with temperature, referred to 
the mean average boiling point. is 
computed by integrating the specific 
heat equation. The change in enthalpy 
due to variation of the characteriza- 
tion factor from 11.8. for a vapor of 
a given API gravity. has been deter- 
mined empirically from the differences 
between the experimental data on pe- 
troleum fractions’ * and pure 
hydrocarbons (paraffins. aromatics 
and eyelics)'? and the corresponding 
readings from the enthalpy curves for 


kK 11.8. 


Pressure Effect on Enthalpy 

The Hougen and Watson® correlation 
for pressure effect on the vapor en- 
thalpy of pure hydrocarbons and their 
mixtures (including the empirical cor- 
rection for critical temperature) was 
found to reproduce satisfactorily both 
experimental data and en- 
thalpy changes evaluated from PVT 
data.’ The alignment chart in the upper 
left of Figure 3 is derived from the 
Hougen and Watson chart by eliminat- 
ing critical properties (pseudo-critical 
in the case of mixtures) as variables 
although this simplification reduces the 
accuracy of the correlation. However. 
the deviations of the simplified correla- 
tion from the reduced correlation are 
within the limits of accuracy of the 
enthalpies at one atmosphere and are 
satisfactory for engineering purposes. 
I \trapolation of the constant pressure 
curves or application of the alignment 
chart of Figure 3 near the critical tem- 
perature leads to larger errors and 
should be avoided. The constant pres- 
sure lines of Figure 3 do not extend 
to enthalpy corrections greater than 
) Btu per pound as compared with 
8O Btu per pound on the Hanson and 
Hurd plot. in order to maintain the 
reliabilities reported in this paper. If 
enthalpy corres tions are desired 
hevond the range covered by the con- 
stant pressure lines. direct applic ation 
of the reduced correlation is neces- 
sarv. The lines of constant characteri- 
zation factor and of constant CAPI of 
the alignment chart are linear and 
may be extrapolated bevond the range 
presented. providing this does not ne 
cessitate extrapolating the constant 
pressure lines at the same time. 


Reliability 

Liquids 
Liquid enthalpies read from Figure 
’ reproduce the experimental data 
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Nomenclature 


Cc, Heat Capacity, Btu/Ib/1 


kK Characterization Factor 
‘cu Ave. Boiling Pt K 


M Molecular Weight 


Ibo /Th. mol 
) Heat of Vaporization at 
atm., Btu/Ib 
Speeihe Gravity, 00° 
Temperature, 


Mean \veraue Boiln 


Point, R 


corrected to the same datum with an 
average deviation of about 3 percent. 
except within 50 F. of the pseudo- 
critical temperature, Lines of constant 
API gravity are terminated at the cor- 
responding pseudo-critical temperature 
for fractions with ASTM distillation 
slopes of 1.5 and K 11.8. Devia- 
tions for these fractions may exceed 
10 pereent within 50 F. of the pseudo- 
critical temperature. The reliability of 
liquid enthalpies read from these 
curves decreases greatly in the critical 
region as the distillation slope of the 
fraction increases above 2.0. and as 
the characterization factor varies from 


Vapor Enthal pies at 1 Atmosphere 

Vapor enthalpies at one atmosphere 
reproduce the experimental data’ on 
petroleum fractions corrected to 
the same datum. with an average de 
viation of 10 Btu per pound, The 
Bureau of Standards’ zero pressure 
data for ten normal hydrocarbons. 
corrected to the same temperature 
datum. are reproduced with an average 
deviation of 5 Btu per pound. How- 
ever, because the Vapor specifi heats 
of normal and isomeric paraffins are 
nearly the same for the same mole 
cular weights. while their densities dif 
fer.’° Figure 3 does not give reliable 
values for the isomers of normal paraf 
fins lighter than octane. Better values 
for these isomers are obtained if the 
APT gravity of the corresponding 
normal paraffin is used instead of that 
of the isomer. Since data obtained from 
straight-run Mid-Continent type 
tons predominate among those avail 
able for developing Figure 3. the cor 
relation gives the most reliable results 
for that type of hydrocarbon mixture 


and the greatest deviations for highly 
aromatic fractions 

The correlation for vapor enthalpy 
at one atmosphere applies within the 
deviations indicated, to the ranges of 
API gravity shown in Table 2. 


TABLE 2 
LN API 
10 10 to 
60 
11S to SO 
Ww 


Pressure Effect on Enthal py 
of the I apor 

The alignment chart presented on 
Figure 3 reproduces the pressure effect 
predicted by the Hougen and Watson 
correlation with a deviation of + 5 
Btu per pound for the ranges of API 


gravity tabulated in Table 3 


TABLE 3 
API 
to a5 
to 
net 
70 to 
SO ta WO 


Much greater deviations are encoun 
tered for pure hvdrocarbons that fall 
within the above ranges of API 
vravities 
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Getting Ready 


Stairwell with guy derrick on top ready to 


In Action 


begin assembly of 360-foot cracking unit 


Two Erection Practices 
Speed Refinery Completion 


Stairwell and elevator shaft used for guy derrick 


pedestal. 


Construction program coordinated with 


materials-delivery schedule. 


Alan McCone 
Catalytic Construction Company 
Philadelphia 


THE $10 MILLION retinery expan. 
sion program for Standard Oil Com- 
pany of Texas, at El Paso, was com- 
pleted ahead of schedule by the use 
of two unusual erection practices. 

The new facilities, designed and 
constructed by Catalytic Construction 
Company, include a synthetic crude 
unit and a Houdriflow catalytic crack- 
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ing unit. each rated at 11.500 barrels 
per day, a 7555 barrel-per-day vacuum 
flash unit. a gas recovery unit. and an 
alkylation plant. The plant went on 
stream five days ahead of a target 
date established as 16 months from 
the signing of the contract. which cov- 
ered engineering. procurement and 
construction, Actual work in the field 


Cracking unit nearly completed showing guy derrick 


mounted on its top. 


began four months after the contract 
Was signed. 

The first three months in the field 
were devoted to site preparation and 
the assembly of construction facilities. 
Actual plant installation was accom 
plished in nine months. 

One of the erection procedures 
which contributed greatly to this 
achievement was the use of the stair- 
well and elevator shaft of the Houdri- 
flow catalytic cracking unit as a ped- 
estal for the guy derrick. This saved 
the time and cost of a separate struc- 
ture, which would ultimately have to 
be dismantled. 

The other unusual practice was the 
timing of the construction schedule 
with the materials-delivery schedule so 
precisely that it was possible to set 
every major item of equipment in 
place as it arrived on the job. This 
saved the cost of double handling and 
reduced the requirements for storage 
space in the very limited construction 
area, 

The orthodox construction practice 
for an installation of the type planned 
for Standard of Texas would have 
called for erection of a guy derrick of 
sufficient capacity and range to set top 
pieces of equipment on the Houdri- 
How catalytic cracking unit, which 
reached a height of 360 feet. The 
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foundation. erection charges and 
rental or depreciation of a derrick 
pedestal for such service frequently 
cost $50,000 to $65,000. 

One condition which suggested an- 
other action the ex- 
tremely limited area in which the plant 
was to be built. The use of the Hou- 
driflow stairwell and elevator shaft 
offered an alternate possibility, with 
the added advantage that none of the 
involved in the erection of this 
guy derrick pedestal would have to be 
written off as construction 


course of Was 


cost 


cost’) of 
equipment. 

There was no doubt of its ability to 
serve the purpose. This structure was 
to consist of a substructure of rein- 
foreed concrete 5! » feet above vrade 
and a steel structure 17x 21 feet. ris- 
ing more than 300 feet above the con- 
crete pedestal. This structure was de 
signed to support a catalyst elevator 
300) feet long on a head shaft 311 feet 
above grade. The head shaft was cal- 
culated to have a reaction weight of 
380.000 pounds. The structure was de- 
signed to withstand the gravity load 
and a wind load of 20 pounds per 
square foot, with a deflection not to 
exceed 12 inches in a 70-mile wind. 

These design conditions would re- 
sult in a structure which, by the use 
of guys, would adequately support the 
required construction derrick, with its 
100-foot boom and 25-ton capacity. 
However, under these conditions. with 
the limited working area, and by rea- 
son of the pedestal itself being guyed. 
it was clear that each piece of equip- 
ment would have to be raised to the 
top of the structure and rotated 90 
before being lowered into place. 

It was calculated that by heavvine 
up some of the diagonal bracing in 
the vertical bents near the top and in- 
troducing temporary diagonal bracing 


in bavs not otherwise braced. the 
structure would support the derrick 
without guys and the necessity for 


long lifts could be avoided. 

The additional cost of reinforcing 
this structure was less than $1000, a 
negligible amount compared with the 
saving of time and man-hours required 
to erect a guyed pedestal for the op: 
eration, the usual procedure. 

The erection of the steel structure 
was accomplished with a basket pole. 
As the steel raised, the derrick 
mast and boom were assembled within 
the steel framework. When the steel of 
the structure was topped off, the der- 


Was 


rick was ready to be set and raised 
immediately. Sections of the kiln and 


reactor of the Houdriflow unit were 
prefabricated in the maximum size for 
the capacity of the derrick before 


shipment to the job site. In addition 
to the large sections of the kiln and 
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Accurate Measure Oxygen in Sample— 


Morris Dundy, a chemist at the main research center of The Texas Company in Beacon, N. Y., 
checks the rate of flow of nitrogen in a microcombustion train which he and another Texaco 
chemist, Ervin Stehr, designed for the direct determination of oxygen 

For oxygen measurement in analytical work the traditional method has been to measure the 
amounts of other elements present in a sample substance and by subtraction to arrive at the 
estimate of the oxygen present. The Dundy-Stehr apparatus provides an unusual research tool 
which is all the more useful for its ability to analyze minute samples. A modification of the Schutze 
Unterzaucher method, the Texaco system overcomes the inaccuracies inherent in the earlier method 


reactor and the elevator assembly. the 


derrick set large pre-assembled see- 
tions of platforms and handrails and 
large pieces of prefabricated pipe. 
The derrick made its first lift on April 
24. and was completely disassembled 
a few davs after it made its last lift 
on August I. 

The second unusual practice de 
pended more on precise coordination 
than on novel construction procedure. 
Avain the limited 
the lack of 
space indicated the 
major equipment in place immediately 


construction area 
storage 


setting 


and accessible 


need for 


upon its arrival on the job site. 

To accomplish this, accurate deliv- 
ery dates for all major items had to be 
established on a schedule that would 
permit the proper sequence of work 
in the field. Weekly construction plans 
were laid with these equipment-deliv- 
ery schedules as the determining fae 
tor. These plans provided only a min- 
imum of flexibility. Strict adherence 
to them was necessary. Serious delay 
in equipment deliveries would mean a 
waste of manpower and elapsed time. 

To assure the on-the-job portion of 
the expediting. access roadways and 
a railroad spur were constructed di- 
rectly into. the 
that equipment could be delivered 
within reach of the derrick or cranes. 
In only one instance was there a seri- 


construction area so 


ous delay in a major item. This was 
a tower requiring extensive piping. 
which was off schedule by reason of 
the steel strike. To minimize the effect 
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of this delay, the piping for this vessel 
was completed as far as possible with 
temporary supports in such a manner 
that the vessel, upon arrival. could be 
set in place through the frame work 
of piping. By this device the piping 
work which would have required ap 
proximately |} working days was tied 
in within three days after the arrival 
of the off-schedule vessel. 

Measured by tonnage, 95 percent of 
the equipment for the Standard of 
Texas project, went directly into final 
setting immediately its arrival. 
This procedure, in addition to saving 
the time the double 
handling. already mentioned, 
brought increased efficiency by keep. 
ing the construction and storage areas 


upon 


eost of 


also 


relatively clear of material 

It is difficult to appraise accurately, 
either in dollars and cents or in 
elapsed time, the value of these two 
novel construction procedures. There 
ean be no doubt. however. that all the 
that would have been involved 
in the erection of a temporary struc 
ture for a guy derrick were saved and 


costs 


construction efficiency was increased 
hecause the elimination of such a 
structure provided more working area 
Nor is there any doubt that the con- 
struction schedule, which was actually 
bettered by five days. could not have 
been met if the bulk of major equip 
ment were delivered to a storage area, 
which is a common construction prac: 
tice on projects of this size and com- 


plexity. 
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The Engineer and 
The Art of Persuasion 


Ability needed to put across an understanding of a 


particular project and also force out competing alternatives 


through imagination and driving reason. 


|. Arthur Anson 


engineering 


WORLD ot 


IN THI 
the technique of 
heyond the arts of salesmanship The 
salesman deals with things that can be 
rrasped by the senses of perception 
vhereas the engineer's projects and 
processes must he presented to the con 
ceiving mind. Therefore, the engineet 
must rely on the forees of reason, He 
must get his listener to understand not 
only the particular project espoused; 
he must also dismiss competing alter 
natives through constructive umagina 
tion and driving reason, 

Phe engineer should not be content 
with the 
facts and figures, He 


clerical role of 
should rt vard 


preparing 
himself not as a computer, but as a 
dangerous squared 
must attack and ce 
fend, where he must put himself and 
his ideas at hazard. He must make 


recommendations with such convietion 


combatant a 


where he 


such reputation for character and 
ibility. such assurance of thorough in 
vestivation of all variables that) any 
Board of Directors addressed by him 


| evs do ay An 


engineer of future achievement is one 


should respond with 


vhose sense of present responsibility, 
soundness today even in small 
matters will speak for him and his 


vast undertakings in the vears ahead 


‘ hose 


The arena in which we fight each 
day for life's prizes may be described 
tis a hounded on one side hy 
matter and mechanies. on another by 
people and human nature. on another 
ly position and prestige and rules, and 
on the fourth side by mind or idea or 
reason, Engineers are specially in 
terested and proficient in things ma 
terial and mechanical. Yet regardless 
of how competent they may be in their 
specialties, their chance for victory re 
quires mastery of other proficiencies 
such as the handling of people and 
ideas. The slugger who relies mainly 
on weight and punch will usually lose 


in a tussle with a boxer who, in ad 
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The Tulsa Chapter of the American 
Institute of Chemical Engineers has 
conducted foe a number of years a 
contest among its members. who are 
encouraged to present papers at its 
monthly meetings. kach year a loving 
cup is presented the man who excels 
in the factors shown in the accompany 
ing table, which lists the contestant, 
and their ratings. 


Grading of A. |. Ch. E. Speeches by oa 
Committee of Three Judges 


Mr. Mr. Mr Mr 
FACTORS \ B D 


Comment 


aking \ 


4 1} Varia 


dition to material force, has agility and 
mental resources 

Avilitv. which 
ability to deal with people. is not the 
main subject of this paper. 


here means. the 


The hope here is to contribute to an 
engineer's mental resources by point 
ing out how to persuade and influence 
people with intellectual tools. which 
are available to engineers greates 
degree than to all others — tools which 
most engineers neglect. The aim is to 
exalt the function of reason above all 
other influences in the affairs of men 
Such engineers as may never acquire 
personal charms can nevertheless ful 
fill their careers and realize their life’s 
desires by the proper use of reason 

Phe primacy of reason in the process 
of persuasion is not admitted by all 
Phere is the lawver who asks the client. 

Do you have any friends on the 
jury 27” and when the answer is “Now 
the lawver asks, “Do vou know. the 
judge?” And when again the answer 
is “Now” the Well, 1 
vuess we've got to look at the facts and 
the law.” 


Then there is the cocktail school of 


lawyer Sa\vs, 


persuasion, where the wife’s social 
graces have more influence than could 
he awarded to any arguments or 
demonstrations. If the wife cannot be 
a member of the team. then one can 
join the cigar and fishine-rod school, 
where vood tellowship will do wonders 
in proving the superiority of process 
However useful may be 
the teachines of these schools. this 
paper has no interest: in’ them. Its 
is that reason is all-powerful 


or equipment 


theme 
and completely adequate. The demon- 
stration involves a definition of reason 
that includes such qualities as courage, 
character, and drive which are gen- 
erally associated with personality. 
Without them reason is a mere servant 
of the intellect. a sort of slide rule 
come alive, whereas with them, reason 
is master, enforcing assent. in- 
ducing action 


‘ 
’ ra led 
Near \ \ 
Total I 2 
Value of Factors 
1, Avernge 2, Poor 
‘ r 


\ study of the table reveals that 
ellective reasoning is of greater in 
fluence than any other factor. It will 
he noticed that the four contestants 
received ratings that were equal or 
nearly equal. in six factors out of nine 
The large variation in ratings was in 
Factor 6 for Organization. and Factor 
Slides. 


for These two items are 
concerned with reasoning, whereas the 
other within the 
boundary of behavior. or human na 
Appear 


Knunciation. 


seven factors are 
ture. Factors 1 to 5. namely 
ance, Speaking Voice 
Delivery, have very little to 
do with Reason. They are concerned 
with a person’s natural gifts and what 


Timing. 


he does with them. 

It is venerally considered that ay 
pearance is of tremendous importance 
Yet in this table. it is shown that the 
winner was excelled by one of the 
others and equaled by another. In the 
item of Speaking Voice, an endowment 
capable of considerable modification. 
the variation was large. yet the winner 
was excelled by one of the losers and 
nearly equalled by another. In the fae 
tor of Enunciation. which again rep 
resents a natural gift capable of de 
velopment, the ratings were equal fon 
all. About the same is true of Delivery. 
The item of Timing may have had 
different meanings for different judges 
It was probably understood as refer 
ring to fast or slow speech and similar 
qualities of behavior. Then comes the 
item of Organization. which obviously 
refers to reasoning and the orderly pre- 
sentation of ideas. Here the variation 
in rating is large and the winner stands 
out well in front. The same is true of 
Item 8 on Slides. where the winner is 
pre-eminent for having taken the 
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Jel] Oil & Gas Compar Deliver 6 Nearly All Alik 
Organization 4 Large Variatiw 
= 32, No. 1 


trouble to organize his information and 
present his ideas with utmost clarity. 


Mr. D. who came out second with a 
total rating of 55. would have been 
the winner by a big ‘margin of 67 over 
62 if he had received in the factors of 
Orvanization and Slides the same 
ratings as were accorded to the winner, 
Mr. A. It seems clear that his failure 
to organize his thoughts and to present 
them effectively in words and in pie- 
tures was the cause of his undoing. 


Page from Book of Life 


Factor 7. Topie. shows about the 
same rating for all. indicating that it 
made little difference what topic was 
chosen. The judges were equally in- 
terested in all topies. In Item 9, Know! 
edge of Subject. the ratings are alse 
nearly equal showing that the judges 
sere willing lo assume that each of 
the contestants knew his subject. This 
isa page out of the book of life, where 
ve can read in our everyday affairs 
that our listeners give us the benefit of 
the doubt. and assume that we know 
what we are talking about since they 
themselves are not experts on all sub 
jects and are willing to listen to reason. 
We also read in the same book that all 
items of behavior. charming and 
vracious behavior. with maximum uti 
lization of nature’s cifts. count a great 
deal not only in social circles, but even 
in the field of intellectual contests by 
well-trained engineers. Yes. they count. 
but not as much as reason counts. By 
ill means. let everyone cultivate ap 
pearance and speaking voice and 
enunciation. and all the other natural 
endowments. but let him not depend 
on them at any rate not in the field of 
engineering, for in that field it is rea 
son that is of supreme importance, 


Phe forces of reason may be grouped 
mnder three headings. The first is con 
viction and courage: the second is 
character and reputation: the third is 
thoroughness and drive. It is apparent 
it once from these groupings that rea- 
son is far more than logie-chopping or 
the amassing of facts and figures. Here 
we encounter the worst blunder made 
by engineers. They are under the im- 
pression that reasoning is an affair of 
facts and freures. Most of them are so 
pigeon-holed litthe cubicles in- 
vestivation that they easily come to the 
conclusion that facts and figures are 
their whole career. Nor is it easy to 
dissuade them from this point of view. 
They are bogged down in the supposi- 
tion that facts and figures. if correct. 
create irrefutable and inescapable con- 
clusions. “Here are the faets and 
figures.” they sav. “The rest is up to 
you.” Tf they meet opposition at this 
point. and a demand is made upon 
them to offer recommendations. thes 
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are flustered, Sometimes they are in 
furiated. Silently. yet with a thunder 
heating of the heart. they exclaim to 
themselves, “Why should [ stick my 
neck out with recommendations that 
may prove unsound and unprofitable 7 
All TI vet is a salary and not too much 
of that. Then why should LT make 
recommendations to those that ride 
high in authority and in profit? Hf the 
outcome is good, the benefit is theirs: 
if bad, the disgrace and destruction 
are mine. Why not be content to pre 
sent the figures correctly and = ac 
curately and let the conclusions come 


of themselves. come what may ?” 


They think they act sensibly. and 
that their function as engineers is con 
strained within the boundaries of 
machines and mechanies, facts and 
fieures. Here lurks a dangerous 
understanding of the role of reason in 
the world and in the lives of engineers 
Shakespeare lets Hamlet say. “What a 
piece of work is a man! How noble in 
reason: How infinite in faculty! In 
form and moving how express and 
admirable! In action how like an 
angel! In apprehension how like a 
vod! The beauty of the world! The 
paragon of animals!” 

Note he savs. “How noble in rea 
son. He does not sav. “How accurate 
in reason: how irrefutable in reason.” 
Why does he say. “How noble?” And 
why is man like a god in apprehension. 
which is another word for reason? Is it 
not beeause the use of reason is as 
noble as any enterprise of daring ? 
Really to use reason one must stick 
one’s neck out. Yes. and his arms. and 
all that he has he must set at hazard. 
as does the soldier or any valiant 
combatant in life’s battles 

The Engineer, to fulfill his funetion 
and to attain his goal. must himself do 
the persuading and should not expect 
facts and figures to do it for him. The 
engineer must convinee, and in order 
to convince others he must first con- 
vince himself. He must organize his 
material in such orderly fashion and 
in such completeness as to satisfy him 
self that the ground is covered 
altogether: that all figures have been 
checked and double-checked: that all 
inter-relations of one fact to another 
have heen revealed, \\ hen he has sold 
himself on the verity of his faets and 
heures, he can proc eed ‘ ourageously to 
conclusions. and fearlessly to recom 
mendations which he can make with 
persuasive force. 

Having said this much. it is as if 
nothing had been said. It may be 
asked: “What more can be demanded 
of an engineer beyond courage and 
conviction 7” Let the engineer think of 
himself as addressing a Board of Di 
rectors. He has presented to the Presi- 
dent a report on an important project 


The President says: “Come, the Board 
of Directors is in’ session. cannot 
possibly brief your report for them. | 
haven't the time to read it and study it 
You go in there and condense it and 
let's try to get a Yes or No out of them 
right now.” The engineer before 
the board: he presents his faets and 
fieures, his analysis of the entire situa 
tion, and his recommendations. Some 
of the directors listen carefully, Some 
probably are merely looking at the 
speaker, but thinking of something 
else. As he proceeds with his argu 
ments, most of them are impressed that 
he knows his subjeet. as were the 
judges in the AIChE speaking contest 
They like his approach and behavior 
and they are very much affected by his 
conviction and his courage. “He 
certainly sold on this deal.” they say 
to themselves. whether they fully un 
derstand the deal or not. He has them 
on the run. TE he is sold. there is a 
very good chance that they will be 
sold. 

But these directors are men of ex 
perience and caution. They did not get 
to their place on the board by taking 
thines for granted. They are probably 
skeptical. every man-jack of them 
They watch the engineer furtivels 
Now and then they sav to themselves 
He sure looks to be on the square, but 
who knows’? Is he really on the level 27” 
In the world of reason there is often 
only a hairline difference between turn 
inv to the rieht or to the left. Con 
clusions which sound vood and look 
even better may have a concealed Haw 
That is what the directors are think 
ine. because they know that faets and 
fieures do not lead to oné positive and 
incontrovertible conclusion 

What is Mr. kngineer eoine to do to 
persuade them and to vet a Yes or No 
out of them? Is he going to say. as 
many say. “Believe me, gentlemen.” o1 
“Let me be frank with you. gentle 
thie ol “Here is the lowdown. centle 
men. with nothing under the table” U 
he savs such things. he is inviting hi- 
listeners to retort silently. “Ah-ha. here 
comes the big one. Now he is really 


voine to lie.” 


Character Signpost 


We are now in the second corridor 
on the path of reason where character 
and reputation are the signposts 
Nothing one says about himself and 
the integrity and validity of one’s pro 
nouncements will help to persuade the 
solid, substantial men who will not 
risk their money till they feel com 
pletely satisfied that the deal is sound 
and is completely on the level. 

The Engineer's character and repu 
tation must be established in. advance 
of the meeting. Perhaps the President. 
when he introduced him. said. “Gentle- 
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men, | have known this man for years 
and I will back up anything he says. 
He is completely reliable.” Perhaps 
the speaker has a record of many years 
of making recommendations that have 
proved judicious and gainful. Perhaps 
he has followed the plan which is here 
proposed for his guidance through the 
halls of reason, namely. to make today 
the presentation that will be persuasive 
ten years hence. Or to explain it more 


every assign 


practically to regard 
ment. no matter how small and seem 


ingly involved 


millions of 


insignificant, as if it 
dollars, so that his ae 
curacy, his logic, and his organization 
of ideas in each undertaking, however 
small today, shall speak for him when 
his time comes years hence to speak 
on a subject of vast dimensions and 
vreat risks, at which time his character 
and reputation will speak for him and 
thus for his recommendations 

Once again it must be admitted that 
nothing conclusive has been said, and 
the ery is heard, “Stop, stop! What 
more can be asked of us? First, we 
must cover the ground completely to 
convince ourselves and our hearers, 
and then we must make every presen 
tation today as if in preparation for a 
giant deal of the future. and then we 
are told that there is yet more re 
quired of engineers, What that 
he?” 

Let us sean the faces of the directors 
who are being addressed. They have 
heen skeptical while listening or pre 
tending to listen. They have come 
round to believing that the speaker 
probably knows his subject, and they 
have conceded that he is probably a 
man of integrity. They know from 
their own experience that they were 
often subjected to serutiny and doubt. 
though they were honest and true. With 
the sympathy that is the bond that 
unites mankind, they overcome their 
susprerons and take the speaker at 
face value. Yet they are not ready to 
say Yes or No. 

There is a third corridor through 
which the proposal must pass. It may 
be called: “Thoroughness and drive.” 
There certainly is need of drive be 
fore the directors will be driven into 
saying, “Come, let’s go. What are we 
waiting for?” The Directors will ab- 
solve the Engineer, as they would 
absolve themselves of corruption. They 
are convinced that he knows his busi- 
ness and that his reasoning is good. 
However, they also know a fault of 
their own, of which they cannot ex- 
onerate themselves—a fault that they 
cannot avoid attributing to all men 
a fault which is a violation of reason 
They know that to think is of all tasks 
difficult, and they share 


the most 


Shakespeare’s admiration when he 
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New Distillate Treating Process— 


Above is shown one of the commercial applications of an electric process for treating distillate 
stocks with acid, alkali, doctor or similar chemicals, a recent development of the Petreco Division 
of Petrolite Corporation. “Successful results” are reported by the two installations already made 
One in Kansas is a doctor-treating plant while a California installation is an acid-treating plant, 


primarily for the desludging of cracked gasolines 


ealls reason “Noble” and 
They know that most thoughts are 
guesses, and that generally when peo- 
ple say, “I think,” they really mean. “I 
don't think, but I guess that this is so 
and so.” They know that most conclu- 
sions are arrived at by jumping, not by 
crawling. They feel that even though 
the Engineer is sold completely on the 
deal, and even though he is honest. vet 
perhaps he has overlooked ways of 
solving the problem with a better 
project. more profitable, or less ex- 
pensive, or less hazardous. 

What they need above all is the 
assurance that the study is thorough. 
that the Engineer has not overcome his 
hurdles by leaping over them, letting 
the hurdles remain while he jumps to 
his conclusions. They need to know 
that every hurdle, that is to say. every 
other important possibility or vari- 
able, has been considered, and has not 
been merely brushed aside or disre- 
garded. They look upon the Engineer 
not as a salesman who promotes his 
own product, and proudly disdains all 
others. The ethics of his profession 
forbid the salesman to condemn his 
competitors’ lines. He stands tower- 
high, far above competition, which he 
annihilates with the overpowering 


“Divine.” 


force of haughty silence. But the engi 
neer, or supersalesman, does not go 
aloft. He crouches low, and stalks his 
prey, and brandishes his weapons of 
reason diligently and furiously till he 
thoroughly demolishes all opposition 

Such thoroughness as is required by 
a Board of Directors can he provided 
by an engineer who understands his 
responsibility and foresees his future. 
He will not only analyze he will 
organize. He will not only demonstrate 
how good is his solution; he will alse 
show how inferior are alternative solu 
tions. When he has finished his presen- 
tation, the directors are convinced of 
the excellence of his analysis—the 
purity of his motives, and they are 
completely satisfied with the driving 
thoroughness of his organization of 
facts and figures, ideas and con 
clusions. They are prepared to accept 
his recommendations and to say. 
“Come, let’s go. What are we waiting 
for?” Perhaps one of them who has 
read the Bible will look admiringly 
on the Engineer. and will utter a 
phrase from the Psalms which praises 
both action and thought with this 
emphasis, “How great are Thy deeds 
© eternal God. Thy thoughts are very 
deep!” 


~~ 
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Simplifying Data Correlations by Nomographs 


is a relation between a set of experimentally determined lines 


George E. Mapstone 
Commonwealth Scientific and Industrial 
Research Organization 

Chatswood, N. S. W., Australia 


FREQUENTLY the results of an 
investigation are obtained as a family 
of curves which may or may not be 
related. When it is necessary to pre- 
dict data from such results the curves 
must be assumed to be related, even if 
any such relationship is purely empir- 
ical, and the required data must be 
obtained by interpolation between the 
lines. The accuracy of such interpo- 
lated data is necessarily dependent on 
the closeness of the lines and their 
eurvature. and the relationship between 
the lines. 
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Figure | 


Figure 2 


By this approach to data obtained as a family of curves, one can determine if there 


Examination of published nomo- 
graphs (D. S. Davis, “Chemical En- 
gineering Nomographs” McGraw Hill 
Book Co., New York, 1944) indicates 
that many have been derived empiri- 
cally from such data by the method 
outlined below. The object of this dis- 
cussion is to draw the attention of 
workers, who are not familiar with 
the design of nomographs, to the 
simplicity and value of the method 
which does not appear to have been 
specifically described before. and to 


the fact that the method can be used 
to determine whether there is a rela- 
tionship between a set of experimen- 
tally determined lines. In simpler cases 
the method can also indicate the type of 
relationship existing and thus greatly 
reduce the labor required if the full 
relationship must be determined. 


Application of Method 


In order to apply the method the 
set of curves must be reduced to a set 
of straight lines. This may usually be 
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achieved by the choice of suitable 
and | for Vapor 
data or, if not found other 
method analogous to the de 


scales, 
pressure 
Wise, a 
velopment of a Cox chart may be ap 
When the 


a set of straight lines, each 


plicable data has been ob 
tained as 


line can be written as 


f(x) +B (1) 


are the fune- 
give 


where f,(x) and 
tions of the variables chosen to 
the straight line relationship, and 4 
and B are constants identifying each 
line 


This set of straight lines can be con 
veniently reduced to a series of points 
on a special type of nomograph called 
a line co-ordinate chart which is based 
on the above equation. If there is a 
relationship between the original lines 
these points will lie on a straight line 
or smooth curve; if there is no rela- 
tionship the points will lies in a bunch 
or will be scattered. If a relationship 
means that the constants 4 
both be related to some 
under these cir- 
straight lines 


exists it 
and B may 
other variable and, 
cumstances, the set of 


Figure 3 


Figure 4 


represented by Equation 
written 


f,(x) fe(y) + fala (2) 


where z is the other variable. Actually 
the true variable may not be z but 
must be related to it in some way for 
the data under consideration. 

Equations of this type are presenta- 
ble as nomographs of the recurrent 
variable type and the line co-ordinate 
chart becomes a nomograph on con- 
necting the points with a smooth curve 
or straight line 


Construction of Charts 

The chart is normally prepared by 
constructing two parallel straight lines 
and drawing on them scales of f,(x) 
and f,(y) respectively. If the values 
of the two functions of z are known 
the third seale may be constructed 
geometrically as described in any text 
on nomography. The tedious deriva- 
tion of f£.(7) and f,(z) is seldom re- 
quired or justified as the seale can 
easily be derived empirically, all that 
is required being two experimentally 
determined corresponding values of x 


and y for constant values of z, i.e., 


two points from each of the straight 
line relationships obtained. The re 
quired sf ale is obtained as the locus 
of the intersections of pairs of lines 
connecting x and y values. 

If the third axis is inconveniently 
located outside the parallel axes, re 
versal of one of the seales will bring 
them. The 
dure is also sometimes convenient, in 


it between reverse proce 
that a more convenient nomograph is 
sometimes obtained with the z seale 
outside. 

An alternative form of nomograph 
to the parallel scale chart involves the 
use of intersecting x and y axes scaled 
as 1/f,(x) and 1/f.(y) with the ori 
gins at the point of intersection, the 
third axis being obtained as before 
This type of chart is most valuable 
when very high values of f,{(x) and 
f.(y) are involved. The angle between 
the intersecting axes may be adjusted 
make the resultant 
nomograph more convenient or com 


as required to 


pact. 


Types of Charts Obtained 
Before proceeding to give a specific 
example of the empirical correlation 
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Figure 6 
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Figure 7. Experimental Viscosity- Temperature Data 


of expersmental data by the method of straight lines and the types of — Figures | to 6 together with the cor 
that has been outlined it is as well to nomographs obtained from them. Six responding parallel seale and inter 
typical families of lines are shown in seeting seal nomographs and will be 


vive some idea of the types of families 
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Figure 8. Nomographic Correlation Data trom Figure 7 


discussed in turn 

Figures | and 2 are families of par 
allel straight lines. With the parallel 
line charts the third axis appears as 
a straight line parallel to the other 
two. The inter-relationship of slope of 
the lines and the placing of the third 
axis can be seen together with the ef- 
fect of reversing the scale direction on 
one of the two original axes by com- 
paring Figures 1 and 2. The effect of 
the slope of the lines on the location 
of the third axis for the intersecting 
line charts can also be seen. In these 
cases the third axis is a curve inter 
secting the other two axes at the ori 
gin. In Figure 2 the 1/f,(x) axis has 


been drawn twier In one case it is 
perpendicular to the L/f,(y) axis and, 
in the other, inclined to it at an acute 
angle. The effect of the inclination in 
compacting the final chart is obvious 


In Figures | and 2. t,(2) is con 
stant so the nomograph reduces to a 
simple addition type. 

In Figure 3 the straight 
meet at a point. In this case Equation 


(2) 


lines all 


can he expressed as 


f.(x’) fa(z) (3) 


f,(x) 


where x’, y’ is the point of intersec- 
tion. The resultant nomograph is of 
the simple multiplication type. In the 


parallel line chart the third axis is a 


straight line intersecting the two axes 


at x” and y’. In Figures 4 and 5, 
O and f,(y’) =O  respec- 
tively and the third axis passes 


through the origins of the correspond- 


ing seales. In the intersecting line 
chart the third axis becomes parallel 
to one of the other inter- 
sects it at infinity. For this reason no 


line passing through the origin can be 


axes as it 


repre sented as a point on an intersect 
ing line chart because, mathematically, 
that point is at infinity 

There is little apparent relationship 
lines in Figure 6 but they 
satisfactory inter-relation 
ships in the two nomographs. The dif 


hetween the 


do show 


ficulty of satisfactory interpolation of 
data between the lines will be appre 
ciated from the graph while the rela 
nomographis 


tive ease of using the 


charts is obvious 


Example of Method 


The method is probably best illus 
trated by the nomo 
graphic correlation chart 


construction of a 
for pure ly 
empirical relationships 


The experimental data from the 
determination of the Redwood IT vis- 
cosity of a series of wash oil regen 
eration still bottoms at different tem 
peratures are Figure 7 
Within the the data as 


required for other work the rr sults are 
obtained as straight lines in Figure 7 


riven 


accuracy of 


logarithmie seales and, 
scales. the parallel line 
(Figure 8) and 
chart (Figure 9) 
The five points rep 
original five straight 
smooth 


using simple 
these 
nomographie 


using 
chart 
intersecting scale 
were constructed 
resenting the 
lines may be connected by a 
curve indicating that the samples were 
related. In this case the parallel scale 
convenient to use thas 


chart is more 


the intersecting seale chart 

By connecting the observed viscos- 
ity to the temperature of measurement 
by means of a straight edge, and then 
pivoting the straight edge about the 
with the line the 
viscosity of any further sample of the 
tem- 


intersection central 


oi} could be determined at any 
perature within the range 

The specifie gravity of the samples 
was observed to increase with the vis 
cositv. The 


great that it was not practicable to 


viscosity range was so 


correlate the specifie gravity with the 


viscosity at some given temperature 


for the samples tested. Consequently 


the alternative procedure was adopted 


and the specific gravity was correlated 
the 
samples had a Viscosity of 


onds, Redwood Il 


the 
250) sec 


1O) 


with temperature which 


(Figure 
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By using this viscosity and the tem- 
peratures as read from Figure 10 for 
each specific gravity values the central 
axis of Figure 8 was sealed in units 
of specific gravity. By means of the 
completed nomograph the voscosity- 
temperature characteristics of any 
other sample from the same source 
can be estimated readily from the 
simple measurement of the specific 
gravity. 

An alternative scaling of the third 
axis could be the minimum (or opti- 
mum) temperature for handling the 
oils. This has been drawn for a viscos- 
ity of 150 seconds Redwood II by wavy 
of example. The scaling of the third 
axis was simply carried out by pivot- 
ing a straight edge about the required 
viscosity on the right hand seale and 
transferring the values from the left 
hand temperature scale to the middle 
seale along the straight edge. 


Interpretation of Relationship 
from Nomographs 


It is possible to indicate the type of 
relationship to be expected for Equa- 
tion (2) from the nomographie charts 
obtained as follows: 

1) If the third axis cuts the x axis 
at x? Equation (2) may be written: 


tix) f(x") f(z) (4) 


2) If the third axis cuts the y axis 
at y’ Equation (2) becomes: 


f,(x) f(z) [fa(y) — fa(v')]) 4+ f(z) (5) 


3) If the third axis cuts the x axis 
at x and the y axis at y’ Equation (2) 
becomes: 


)— [tel v)—felw' + faz) 


(6) 


If the third axis is a straight 
line cutting the x axis at x” and the 4 
axis at y’ (see Figure 3) Equation (6) 
reduces to 


f.(x)— [fal (3) 


5) Tf the third axis does not cut 
either of the other axes Equation (2) 
will not be modified 


6) If the family of lines are par- 
allel, ie. is constant, the third 
axis will be a straight line parallel to 
the other two in the case of the paral 
lel line chart, or a straight line inter 
secting the other two at the origin in 
the case of the intersecting line chart 
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Figure 9. Nomographic Correlation Data from Figure 7 
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Figure 10 Experimental Relationship between Specific Gravity and Equiviscous Temperatures 


Further Application 


Another application of the method 
is to find a line of required slope he- 
longing to a family of experimental 
lines. In this case the nomograph cor- 
relating the family of lines is drawn 
and, on the chart a point is obtained 
corresponding to any line of the re- 
quired slope. In the case of a parallel 
line chart a further straight line is 
drawn through this point parallel to 


mpany Publication 


the two principal axes to cut the third 
axis at the point corresponding to the 
required line. In the case of an inter- 
secting line chart the straight line is 
drawn through the point and the ori 
gin to cut the third axis at the point 
corresponding to the third line. 

If the required line has either a 
zero or an infinite slope it can be best 
obtained from the intersection of the 
third axis with the v or y axes re 


spectively, 
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to storage area (foreground) 


through a fair lead 


IN LESS THAN an hour. eight 
marine lines four two &-ineh. 
and two were laid across the 


lene omotives 


by the use of 


hine 


River 

The propect started when the Roval 
Duteh- Shell yroups Harbure refinery 
Crermans 
tanks. There bein 
no suitable locations nearby. Deutsche 
Shell purchased 0.000 square meters 
Hohe Sehaar. on the 
storied Suder 


Harburg refiners 


even miles from Hamburs 


ran low on storage 


of ground at 
north side of the 
River, the 
Plans 


tanks, boilers and house 


were made to construct storage 
om the 
ostte 

Phe first ste pun this « pre 
called for the lavine of eight 
lines across the quarter ick 
it was not pw sible to use the conven 
method of floating 
position with for lowern 


Obviously the 


Because of dense river 


tional lines inte 


pontoons 


problem wasnt sim 


jrle It the lines were pulled wre 

the river one at a time in a common 
ditch. extensive damage would result 
If they were pulled in individual 


The cable crosses the river and is quided 


Shown in progress, eight pipelines are pulled across the river to connect refinery (in distance) 
How this feat was accomplished in one hour is shown in 
succeeding pictures 


block 


Piping Across a River the Quick Way 


ditehes the would be 
hich 


quatly al 


‘ \pretise 


sarily Other alternatives seemed 


Finally. engineers hit upon the plan 


shown in the cuts 

First. the lines were welded into 
leneths slightly longer than the river 
-pan. They were coated with enamel 


and olass Then they 
clamped to a continuous steel 


wrappings 
were 
sheet laid on toy of vreased railway 
lines on the hank of the Elbe 
Phe head of the column of pipes rested 
in the 
lar to the prow oof a 
craft. The 


to prevent the pipe from digging inte 


stern of a launehine nose simi 
World War I! 


landing upswept how was 


the bottom of the river bed 

While this work was going on 
dredges six-foot deep ditch 
across the channel. Then. a two-inch 


wire rape Wis spooled across the rivet 


inside the diteh and connected to the 
1O0-ton pipe assemblage on the north 
bank. On the opposite bank. it) was 
clamped to three powerful railroad 


locomotives each « of exerting 
operating on track 


Since the 


a O-7S-ton pull 


inside the refinery vard 


4. The cable is then connected to a snatch 


Starting at storage side with eight lines 
clamped to a metal sheet, towing coble 
is attached to launching nose mounted on rails 


5 These three locomotives furnished the 
pull for the crossing 


pull the refinery 
Was not with the 
tracks, the wire rope had to be reaved 
through two fair-leads. One took the 
thrust: the other turned the 


cable down the tracks where it tied to 


direction of the 
existing 


parallel 


weight 


one of the locomotives 
Seen from the Hobe 

(the north bank of the 

opposite the refinery) the 


able sudde nly broke 


Schaar side 
Suder Elbe 
submerged 
surface. and the 


with the launch 


whole train of pipes. 

ing nose moved slowly forward on 

the greased rails and down into the 

water at a speed of 2 to mph 
When the marker on the launching 


nese reached a point about halfway 


across the river. the 
halted while the which 
had by then reached the far end of 
the refinery. uncouple ds and 
brought hack to the starting pol te 
take a new hiteh on the cable 

In less than an time. the 
launchine broke 
Harbure refinery side. Tt 


operation was 


love ormotives 


were 


hour 
surface on the 
was dragved 


and left 


in a position ready for connecting 


several feet out of the water 


the refiners lines 
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The right tools are essential for efficient refinery maintenance. Here is shown ao pneumatic 
impact wrench being used in field operations 


Tooling for Refinery Maintenance 


The man. the unit. and the refinery require 


precision tooling to achieve maximum efficiency 


( 


H. S. Selindh, 
F Br & Con par 


FOR YEARS. the operating-group 
ola had 


facility for saving labor. Management 


refinery has almost every 


rarely questions the expenditures for 
automatic controls. for fine instrumen 
tation. and for ideal controlrooms. The 
capital-investment for every operator 
runs into thousands of dollars. When 
brought 


the financial inte 


sharp focus. the appropriation is gen 


payout ts 


erally approved. 

Now take a look at another part of 
the refimery-team the maintenance 
vroup Usually this yroup numbers as 
many of than the 

roup. But does the maintenance man 


more operating 


have every practical labor-saving de- 
No. indeed kor dollar 


maintenance-labor. only a 


vice every 


] (,ult Pui lish nq 


few cents are usually spent oon tain 
ienance-tooling, As a rule. the main 
tenance-man struggles alone with 


wornout machines, poor tools, and in 
adequate facilities. 

Why is there a lack of 
ing? Well, for one thing, consider the 
normal development of a new refinery 
rightfully 
consideration. 


unit Process requirements 


receive the foremost 
Frequently. the process-engineer must 
tailor the final design to fit 
priation based on his own estimates 


The facilities for 
had been planned, are the first things 


an appro 
maintenance, i any 


to be trimmed, 
Refineryv-maintenance has a long 


hard work 


Phe maintenance-man takes 


history of under adverse 


conditions 


particular pride in getting a difficult 
job done regardless of how little he 
has to work with, or how much he 
must improvise, He may recognize his 
many needs for tools and labor-saving 
facilities. But he usually lacks skill in 
presenting a foreeful picture of the 
payout, 

A few refineries have made thorough 
studies of and 
doing maintenance-work. Their experi 
enee value of 
tooling. They report that by increased 
their 


tooling methods of 


confirms the proper 


efficiency maintenance-costs are 
reduced by one-fourth an 
annual saving. How 
he realized? By a concentrated effort 


enormous 
can such saving 
to provide good tooling, vood fac ili 
ties, and eood working-conditions. By 
save money. In 


spending money to 


short. by tooling 


tooling the man. by 
the unit. and by tooling the refinery 

Why tool the man? All work eall- 
for an expenditure of energy. How 
much energy can a man deliver work 
ing with his back. his arms. and his 
lees? Reliable authorities tell us that 
the average workman delivers the 
equivalent of about 30 watts through 
out the working-day. In other words. 
a one-horsepowet motor produces us 
work as 25 husky men. Lets 
kor eight hours 


much 
Compare power osts. 
of work. the 
motor is. sav 5 cents. For 
work. the men cost not less than $300 


operating the 
the same 


cost of 


Believe not. machines beat men 
around GOOO 

The certainly 
needs power-driven tools. But) what 
kind? What type? How many? The 
a study of 


maintenance man 


answers can come from 
each piece of work to be done. The 
yardstick of 
How many manhours will the job take 
with this tool? How many with a dil 
ferent tool? How many with no tool” 
A complete survey requires a study of 
tools available for the 


Por pust one example 


is manhours 


the various 

work in hand 
lets 
hoists and compare the merits of var 


consider the general subject) of 


Ly pes, 
A lift) made 


quires one or more men, each pulling 


with a chaim-hoist re 
about 75 pounds. The maximum tft 
ing-speed is about five feet per min 


load, 


minute for oa 


about one 
load 


prowe ! 


and 
1O-ton 
than 


ute for a 2-ton 
foot per 
Chain-hoists 


hoists, but chain-hoists are 


cost les 
more time 
consuming 

The standard overhead air-hoist litt 
roughly five times faster than a chain 
hoist. Its about 3 1-2 
that of a chain-hoist. [t take 
\ drum 


cost ts times 
only 


ound ‘ able 


man to operate it 


| 
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A modern refinery maintenance shop illustrating layout, cleanliness, good lighting and 
efficient materials handling equipment 


makes handling easy and removes the 


dangling chain that makes a= chain 
hoist unwieldy 

The usual air-tugger has an air 
motor connected to a drum of large 


cable-capacity. The assembly can be 


mounted any position affording 
firm ane horage. Pulling speeds can be 
set at 50,125, or 175 feet per minute 
The load-capacity of the cable may be 
fixed at, insert 
ing blocks in the line, heavy loads ean 


be handled but only at the expense of 


say 2000 pounds. By 


lifting speed 

All three types of hoists have cet 
tain But 
is it best to use one type rather than 
another? It is clear that an economi 
cal tool gives the least total for 
power-costs plus the amortized cost 


points of advantage, where 


man 


of the tool, Where the manhours in 
volved are small. the use of the less 
costly chain-hoist is order. When 


lifts are high, the faster air-hoist saves 


One thing to remember is that 


money 

the rigging-crew is usually made up 
of six or eight men, The waiting-time 
for slow lifts may involve more man 


hours than ts assumed 

Phe covered jtist one class 
of tooling hoists 
could he for 
for practically every piece 


Similar examples 
many other classes 


of tooling 


of work and for every class ol worker 
power wrenches 
pipelitter the 
powered chipping-hammers. 


Other examples are 
for the 
makers: 


and boiler 


power-brushes, and powered rotators 
for the welder: power-tools for the 
carpenter, the machinist. and the 
laborer 

The entire field of tooling the man 
broad to But the 
principles are the same in nearly every 


work 


is too cover here. 


case. Size up every prece of 
Size up just what work each craft 
must do. Consider which tools can 


best serve to cut down manpower and 
reduce Select the most 
adaptable tools of each respective 
Put more tools to work. and use 


working-time 


class 
less Manpower, 

Proper tooling for the maintenance 
man himself is indeed important But 
equally important is the design and 
laveut of the 
work. It is here in the design and lay 
out that much ean be done to simplify 

pro 
better 


work-« onditions 


unit where he must 


the work of unit-maintenance. by 
better planning 

and better 
things 
important. 


viding for 


handline 
These 


hours 


three many man 
Viost thes 


downtime. They must be provided for 
in the desien of the for 


suave 
shorten 


unit seldom 


ean they be added to advantage later 
All of these things. we look upon 
under the broad classification, “Tool 


ing the Unit. 
Planning for unit-maintenance starts 


with the plotplan. First of all. every 
part of the must be accessible. 
Men and materials must move in and 
out of a unit easily. True. the use of 


unit 


vrade-mounted pipeways saves some 
of the cost of pipe supports, but in 
operating units, these pipeways inter- 
fere with access, The apparent saving 
in cost does not offset the value of free 
access for maintenance. All equipment 
subject to overhaul or replacement 
ready 
Space within the plot depends on the 
work to be done and on the type of 
equipment do the job 
Mobile equipment such as cranes. 


trucks. forklifts. and the like. 


eround-space on which to maneuver. 


needs a means of approach 


selected to 
need 


A unit needs an open space for use 
during a turnaround a central area 
for the storage of equipment, tools. 
and materials. Many things move into 
the unit. Good planning gets them 
there ahead of shutdown. The size of 
the area needed varies with the type 
of the unit. Today some refineries con- 
centrate turnaround-facilities in a 
utility. trailer. This trailer usually 
measures some & feet in width and 30 
feet in length. It places offices, stores 
and toolroom convenient to the job. 
Of course, this calls for space in which 
to park the trailer. 
units often) crammed 
into small the 


pipe and the area of paving are re 


| raocess ure 


areas, True. runs of 
duced, but maintenance needs reason- 
able working space and not just access. 
Space is needed between pumps for 
the replacement of an impeller or for 
the servicing of a bearing. Space be 
tween exchanger-flanges is required for 
wrench-room in unbolting exchanger 
covers, Reasonable space is essential 
wherever the maintenance-man works 

The positioning of vessel nozzles in 


fluences the cost of maintenance. The 


spotting of a manhole can be used as 


an example. Is easily accessible 


from both the outside and the inside ? 
Energy expended in the performance 
of a trapeze-act does not perform use 
ful work. Would the expense of addi 
tional manholes out in ease of 
maintenance? These are 


points that should be 


pay 


considered in 
vessel-lavout. 
All four 


space, 


access, open space, work 
ing and nozzle locations—are 
largely a question of positioning plant 
parts. Many other provisions for main 
tenance cost very little in view of their 
A hinge on a manhole-cover 
saves time and labor. A davit on the 
top of a vessel expedites the handling 
Built-in items 
They 


savings. 


of tools and materials 
of this sort cost little to install 
require little upkeep they 
tainly save manpower. 

Some maintenance problems involve 
bolts and nuts 


the removal of many 


Petroleum Refines 


a few of the 
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Small metal boxes for collecting these 
materials are worthwhile. A separate 
box for eae h holt-size provides a ready 
means of identification. On platforms 
the boxes may be mounted on the out 
side of the handrail. Permanent racks 
for the temporary storage of furnace 
header-plugs keep them undet 
foot, protect them. and identify their 
location. 

Mux h of the work of maintenance is 
practice provide- 
and ladders 

making a 
ladder, the 
amount of maintenance-work involved 
should be The width of a 
stairway depends on the unit it serves 
A width of three feet is usually ample 
In the case ola 
such as a 


elevated. Common 


stairways for operation 
for maintenance. Before 


choice between sluir 


onside red 


for the average unit 


multistoried structure cata 
lytic cracker. the addition of another 
six inches in width pays out many times 
even during construction. 

Certain provisions, essential for 
expen- 
always be 


maintenance, involve nominal 
ditures. A 


made, Should these items be built-in 
as part of the unit? Or. should tem 


decision must 


porary stagings and cribbings be 
erected, dismantled. and removed at 
each maintenance-service? Overall] 


economy answers this question. In gen 
eral. the design of a permanent facility 
should be 
years or 
The built-in facilities should above 
all be practical. Fixtures should be 
rugged and ready, The \ should he de 


such as to pay out in five 


less 


void of refinements that need sper ial 


maintenance-care. The built-in facility 


may serve only durine a turnaround 
but the saving in labor and downtime 
in a single turnaround, often com 


pensates for the cost of the facility 
Most heat-exchangers require peri 
Covers 
sometimes, tubs 
bundles Workable 
aecess to the tube field. to the covers 
and to block-valves. is important. The 
preferred elevation places the tube 
field in the range of 2 to 5 1-2 feet 


above the working-floor. Important too 


odie cleaning and servicing, 


must come off and 


must be removed 


is a plan for the removal and replace 
hither 
built-in facili 


ment of the bundle mobile 
handling equipment or 
ties are necessary, 

Access to the upper exchanger of a 
two-high stack may be had in several 
wavs. In platform 
mounted on a fork-lift truek will con 
veniently Or, a 
bank of two-high stacks of exchangers 
justify the cost of a portable 
a large bank of stacked 
exchangers a gantry with platforms is 
The 
short telescopic 
arranged to reach out and place the 


some cases, a 


serve the purpose 


may 
structure. For 


includes a 
platform 


advantageous. pantry 


section of 


man close to the cover-bolts. Some 
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Access 1s @ major problem in repairing refinery process units. Here ts shown o unit design 
that allows for quick and convenient access for maintenance purposes 


affold 


Saves 


tines permanent stractur il 


to stipport removable staging 


In cases where temporary se if 


eeded the tubular-steel ty pe 


folding is 
saves lumber and manpower, 

\ platform for an elevated ex 
should have a width of not 

four feet in front of the 
The platform should be 
stack of elt 


de ndine on the 


changer 
than 
channe leover 
> to © feet 
vated) exchangers 
size and manifolding of the 
ers. Where 
templated. the platform should be the 
length 


less 
\“ ide for a 


hane 


roddine the tubes is con 


of the element plus about two 


feet. As a rule. a shelleover remain 
on the platform after its removal 
Here. the width should be the diam 


eter of the largest cover-flange plus 
about three feet for work-space 


In general. it is not economical to 


use the same equipment for hoisting 
and for transporting Mobile equip 
ment for hoisting usually costs more 


than vehteles used for 


he nevewr 


tion of the work, it is usually econom 


transporting 
handling is the major por 


ical to use sepuirate pieces of equip 


ment each performing the service for 
which it was designed. 

An I-beam installed as a monorail 
good means for moving 


loads. The 


position. or it 


provides a 
certain heavy I-beam may 


he fixed in may serve 
as the 
Both types can be used in locations 


that with 


bridge of a. traveline-crane 


eannot be reached mobile 


mi Pan Pul / cation 


equipment | samples are lived I-beam 
cal-crac ke 
handle 


building 


over the slide-valves in 


on movable crane-beam 
the parts of compre Ws 
the 


exchanver-clements 


oceasional need tor han 


dling and other 


equipment justifies the consideration 


of brideceran Crane-manulacturers 
have four serviee-classifieations 
termittent and standby. industrial 


rapid handling, and speeial-duty 


Crane-operation usually involves the 
travel of three separate mechanisms 

the bridge. the trolley. and the hoist 
Where speed of operation is important 
demand for frequent 


and service 


powerdrive for all three mechanism 
is desit ible 


is needed in the selection 


Some care 
of erane-drives for intermittent sers 
ice. The use of the push-ty pe bridue 


and trolley, provides moderately fast 
cost. but it doe 
clude braking-control. Its ap 
plication should be limited to load: 
ol, say A hand-operated 


bridge or trolley travels by the pull of 


travel at low not in 


prositive 


one ton, 


a handechain. One man can move the 
crane under eapacity-load at the rate 
of 20 to 25 feet per minute This 


speed is ample where distances moved 
service is intermittent 
few of the things 


are short and 


jlist a 


y ; 
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that we feel are ty pu al of tooling the 
unit. But what are the benefits? Let's 
consider the experience of one refiner 
a process-unit that 


who reports on 


built 


for maintenance. We 


was with careful consideration 


quote from a 
published report covering the turn: 
around of a 28,000-barrel catalytic 
cracker, The refiner says: 
“Stream efficiency for the run in 
cluding turnaround and miscellaneous 
losses. Realization 
of this high efficiency can be attributed 
to three main factors: 
*The outstanding engineering job 
done in designing the unit, with 


was 96.2 percent 


maintenance-problems mind. 
*The 
work done before the unit came 
down, and the followup during 
the turnaround 
*The enthusiastic cooperation and 
the high output of all erafts and 
workmen on the unit, both during 
the run and during the shutdown. 
To place any of these items fore- 
most would be a mistake. Successful 
handling of a maintenance-problem of 
this magnitude requires all three.” 
Now to summarize on tooling the 
unit. Proper tooling for maintenance 
should start with the design of the 
unit itself. Each piece of equipment 
and its arrangement should serve two 
the needs of good opera- 
convenient 
aim 


planning and organization 


purposes 
and the 
maintenance, The designer 
it the composite goal of low first-cost 
These twin fac 


tion, needs for 


must 


and low eventual cost 
tors call for a neat balance of com 
pactness and workability. 


» Tooling The Refinery 


Some maintenance-work is of such 
a nature that it cannot be done readily 
within a The facilities 
for doing this work we speak of under 
the heading “Tooling the Refinery a 
First. let’s take a look at these facilities 


refineries 


process-unit, 


is they often exist in some 
Many of the shops are in a number 
buildings not de 
signed for Phe 
often scattered throughout the 
well-planned arrangement 


of small buildings 
shops buildings are 
refiners 
without a 
Phi separating and seattering of 
shops slows down the flow of work 
Take almost any routine repair job 
Seldom can one craft working alone 
complete the job Often the whol job 
must co from the unit. to 


then to the 


or parts 


the cleaning-area, welding 


shop ind from there to the machine 
shoy binally it goes back to the unit 
or into storage. Just think of the han 


dline and rehandline that takes place 
Where the 


They 


stores 


usual 


too, are usually seattered all over the 
in hand-me- 
construc 


refinery: in areas, 
down sheds left over from 
tion-days: in faet, any place where the 
storekeeper can find room to set them 


open 


down. There is no chance for proper 
handling or prompt delivery under 
diese conditions. 

Now look at the mac hine tools. Very 
few are modern. Many of them have 
worked 20 years or more. They're ob- 
solete and worn out. They have justly 
earned their retirement, but they are 
not retired. The workman wastes hours 
nursing these tools along. Such up- 
keep adds to the cost of maintenance 

What equipment does the usual re- 
finery have for handling and hauling? 
If we look for fork-lifts or trucks par- 
ticularly adapted to maintenance, we 
find few if any. When we do find a 
crane, it's usually too small, or worn 
out and of limited use. As for hauling. 
we usually find a few light’ trucks 
creeping along on roads that are nar- 
row, twisted, and unpaved. 

What's wrong? The answer is seat- 
tered shops. random storage-facilities, 
outmoded tools. litthe or no handling 
or hauling equipment, and poor roads. 
Some of these things if not all. can 
usually be found in the average re- 
finery. How can 
improved? By combining the build- 


these conditions be 


ings. By proper warehousing. By tool- 
ing the shops. In short. by tooling the 
refinery. 

Combining the shops in one central 
well-equipped building, has many ad- 
vantages, Handling becomes short and 
direct. Supervision can be near the 
work. Teamwork increases. Work re- 
ceives the benefit of effective machine- 
tools. The common use of handling 
facilities avoids duplication. Then too. 
the tse of one large building requires 
the least amount of supervision, equip 
ment, and investment 

The warehouse belongs adjacent lo 
the shops some stores within the 
same building. and others in an out 
side area adjoining the building. Ma 
terials mav then be stored convenient 
to the shop that uses them. Wide aisles 
should connect the warehouse with the 
shops. Fork-lifts and utility trueks may 
these aisles to make quick 
loads a bridge 


then use 
deliveries bor heavy 
crane can serve both shops ind stores 
unload railroad-cars 
of the 


load with one 


The erane can 
and trucks inside 
it ean deliver the 
dling 

shop should rly tooled 
tooline 
machine-tools carefully selected to 
handle any and all work 
that comes to the shop We need to get 
rid of the obsolete and 


worn out 


huildine. and 
han 


to do its job Proper he atis 


hhanie al 


tools that are 


The better tools we buy 


and the fewer years we keep them, the 
less will be the expense of their up 
keep. Tooling the shops should include 
proper handling-facilities —— jiberanes. 
hoists, utility trucks, and small trail- 
ers. Such facilities are bound to re- 
duce the time and the cost of moving 
materials, 

A refinery needs adequate trucks 
and trailers to haul men, tools, and 
materials to the job. It needs cranes 
and fork-lifts to handle and to service 
equipment. Motor-cranes and crawler- 
should have ample load-capacity and 
reach to handle a wide variety of 
work. They should be able to work 
in close quarters without difficulty. 
They should be able to move with 
speed. 

Good vehicles moving on. straight 
paved roads, shrink the size of a re- 
finery. Hauling is rapid and distance 
heeomes unimportant. The preferred 
road-layout is rectangular in plan. It 
avoids ugly offsets and sharp bends. 
The centerline-radius at a corner 
should not be less than 25 feet. Well. 
built roads reduce the wear and tear 
on mobile equipment. and prevent 
costly delays in had weather 


Conclusion 
Proper tooling means the spending 
of money. Proper tooling of the man 
and proper tooling of the unit usually 
represent only nominal expenditures 
Tooling the refinery may involve a 
considerable investment. Yet. actual 
experience in proper tooling confirms 
that the savings pay out the invest- 

ment in five years or less. 
Some seven years have passed since 
hetterments were 
of my as- 


a number of these 
first advocated by 
sociates. Meanwhile. a number of re- 
finers have made substantial invest 
ments in well-equipped central shops 
and in modern maintenance-facilities 
The savings in the cost of maintenance 
manpower are variously reported as 
to one-third of former 


several 


one-quarter 
totals, 

The savings cannot be attributed to 
proper tooling alone. The savings de 
pend in part on other factors: the 
organization of the maintenance-group. 
the planning of the work. and the 
training of personnel. Proper tooling 
direct benefits not 


prov ides many 
Prope 


otherwise attainable. tooline 
exerts a powerful influence on better 
better 


proved morale 


organizing. plannine. ind im- 
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Figure 1. Conventional Flanged Assembly. 


How Flanges Work 
And Why They Leak 


Presenting a keen engineering analysis of this 


major problem. Data is given on the interaction of pressure 


and bending at pipe flanges. 


Robert G. Blick 
Lee Factors, Inc., Los Angeles 


IN RECENT months the technical 
literature has seen a number of arti- 
cles on flanges. bolted joints and gas- 
kets.! 3.4,5,6 

This is weleome, after the paucity 
of articles since the basic ASME paper’ 
by Waters. Wesstrom. Rossheim and 
Williams 13 years ago. The present 
discussion concerns the combined ef- 
fect of pressure and bending moment 
on joint tightness. It includes some 
discussion of the Roberts' and Markl- 
George® papers. and extends the con- 
article’ by the 
varia- 


clusions of a_ recent 
writer to include the effect of 
tion in pressure across the face-width 


of the gasket 


The Gasket Constant m 


The gasket constant m is a dimen- 
sionless constant. It has been found 
that the pressure on gasket faces re- 
quired to avoid leakage must bear a 
minimum ratio called m to the hydro- 
static pressure expected to be confined. 
The value of m depends on the type of 
gasket material and the initial pressure 
to which the gasket is installed. It also 
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depends on the type of flange facing 
used, but the methods of design usu- 
ally account for this by choosing an 
“effective” gasket width. This term m 
is linked to the way the “total hydro- 
static end load” (which is the pressure- 
load tending to pull the assembly 
apart) is computed. When this “total 
hydrostatic end load” is computed by 
multiplying the pressure by the area 
of the diameter of the “center of the 
effective gasket pressure-width” as in 
the API-ASME Code." m should be 
called the effective ratio. m is not the 
same as r, the contact pressure ratio 
mentioned in an earlier issue of the 
Code.” Nor is it the same as an abso- 
lute pressure ratio (which may be des- 
ignated m, as is intended by Roberts." ) 
The terms r, m and m, depend on total 
hydrostatic end based on. re- 
spectively, the outside diameter, the 
mean diameter. and the inside diame- 
ter of the gasket. The “actual” pressure 
ratios. for comparison with the desired 
pressure ratios, are determined by the 


loads 


follow ing formulas: 


(OD*— ID’) 


W—p —— ID 


(cory 


From the above formulas, as partly 
pointed out in “Modern Flange De- 
sign,’ relationships between the 
terms are determined: 


Ma * 
Ma r+] 


These terms are similar, so quantita- 
tive discussions should define the one 
intended, or at any rate adhere to a 
standard nomenclature. 


The terms r, m and m, are based on 
the same fundamental assumption: 
that some multiple of the confined unit 
pressure must be kept as a unit pres- 
sure on the gasket surfaces. This is 
probably correct where small pressure 
ratios are involved with soft gasket 
materials. A “fluid-like” behavior is 
implied for the gasket material. In 
effect « higher-pressure barrier is in- 
terposed between the flowing medium 
and its surroundings. There is still 
some chance that the “pressure ratio” 
may not be as helpful in leakage pre- 
diction as some other practical ratio 
that may in the future be advocated. 
For instance, when the gasket width, 
for a given material, is increased, the 
m value found necessary seems to be 
smaller than the m value for a narrow 
gasket. This would seem to indicate a 
dimensional involving the 
load per linear inch of gasket, ratioed 
to the psi confined. However, accept- 
ing the “pressure ratio” as determinate 
for soft-non-sticking gaskets, it appears 
that m, has a lower limiting value of 
unity. as emphasized in Roberts’ ar- 
ticle.’ Hard vaskets must be mashed 
down io a soft state locally. as indi- 
cated by their high y values. to be ef- 
fective as seals and then 
exhibit the same lower limit for the 
pressure ratio. 


constant 


pressure 


Pressure Sealing Assemblies 


Conventional pipe flanges, as in 
Figure |, are not particularly efficient 
as pressure seals, This is because in- 
creased internal pressure almost inva- 
riably results in reduced gasket pres- 
sure. The gasket pressure starts off at 
an initial high value determined by 
the installed bolt load. Large bolts. for 
high internal pressure and large pipes. 
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“CONTACT SURFACES 
OF "DELTA" GASKET 


“*—— HEAD OF VESSEL 


are awkward because it is difficult to 
tivhten high loads 


In such cases contig of 


them initially to 
where the 
pressure alone is the mayor problem 
and bending moments around the as 
resort is had to 


| 2 


not large, 
vaskets 
the construction employed for recent 


Here the 


sembly are 


“self sealing shows 


psi pressure vesse Is 


side. 


leakave: 


Figure 20. Self Sealing Assembly from Reference 100 


Iwo avenues are available for 


a) Through insufficient gasket pres- 


sure on the “tension” side. 


b) Through insufficient casket pres 
the 
sion side after the moment is re 


sure on “crushed” compres 


moved, 


bolt load remains constant the bending 
moment should not exceed: 


Or leakage will result from (a) above. 


Also: 


or leakage will result from (b) above. 

In both these formulas the effect, 
due to moment, on the gasket pressure 
is taken as linearly proportional to the 
distance from the bending axis, which 


is the standard “stress analysis” as- 


sumption for elastic stresses 

It may also be shown’ that the 
javorahle conditions obtain when the 
effect on the gasket pressure, due to 
moment, is taken as independent of the 
distance from the bending axis. This 
useful in ae- 


most 


is an approximation 
counting for plasticity. This results in: 


\ 4 


large bolts are forced to high loads by | 
the internal pressure itself. The pasket or conventional pipe flanges the tend. to prevent (a) above Also: 
surface contact pressure is also main -_ the internal pressure is to 
tained by the internal pressure itself, on the gasket sur- The « fion 1 et erence 
faces. It can be shown that when the 
suitable for self-sealing. Figure 3 
shows the construction employed for 
very high pressure experimental NOMENCLATURE 
work, These schemes tend to main- d 
tain the gasket pressure a fixed per: ratio of pressure on gasket faces 
r— contact pressure ratio, defined 1036 API-ASME 
tiie —— absolute contact pressure rat 
— : W — total design bolt load 
Upper Limit for Gasket Pressure hydrostatic pel 
It is possible to Impose excessive s diameter of center of effective gasket pressure widtl 
pressure on gasket material. The gas- vy — effective gasket “yield” point, 1943 API-ASME Code 
ket may then “flow” between the flange M bending moment apphed to flanged assembly 
faces, or “crush” and “shred” because Sep) total mstalled bolt load 
of repeated loading. Information on b — effective gasket yielding widt 
maximum pressures is not available. so 2b — effective gasket pressure widtl 
resort is had to a rule-of-thumb pro- l/K factor by which t multiply the hydrostatic end load, to obtain 
posed by Taylor Forge Company.'° the decrease in total bolt load 
This rule states that the unit load on n— total gasket face width 
the gross gasket area should not ex- Ky elastic constant of half the It length, pounds per inch 
ceed twice the casket vield point. when Fi. elastic constant of half the gasket thickness, Pp unds pet inch 
the bolts are streseed to their nominal | elastic constant of the flat ge, inch pounds per radian 
desien value (20.000 psi for alloy stee! I radial distance from G diameter to bolt circle( Radially outward 
belts). As pointed out later, more ac 
radial distance trom mean pipe ciameter t (; diameter (Radial) 
curate data should be made available utward is positive) 
uf pressure sealing is to he most effee- 1/R)w factor by which to multiply a “torce due to moment,” t bta 
tive the decrease in “extreme fiber” effective total bolt load 
(AnSop) perating total bolt load 
The Effect of Bending Moment I/kK), factor by which to multiply hydrostatic end load, to obtair the 
lecrease in total bolt load, to distinguish from (1 K ) se 
When bending is applied to a con- R Radius to centroid of flange segment 
ventional flanged assembly, the gasket \\ minimum required total bolt load for pressure loads, 1943 API 
pressure increases on the compression ASME. Code 
side and decreases on the “tension” \ minimum required total bolt load for moment loads 
H total hvdrostatic end load, 1943 API-ASME Code 
‘ eccentricity of attack of gasket pressures due to bolt ads 
eccentricity of attack of gasket pressures lu ud 


/ fre 


eum Retiner 


‘ 
VESSEL 
nat the mnean pipe hamete 
10 32, No. 1 


G AsS 
] 


4 T 


to prevent (b) above. 


It should be noted that the 
point y used in these formulas is a 
number related to the m value that 
is. it is the stress computed over the 
effective yielding width that should be 
initially obtained in order to assure 
satisfactory results from the m value 
that is used. It is not a yield stress in 
the conventional sense of the term. 
(Roberts’ essentially makes the sug- 
gestion that with higher initial gasket 
stresses lower m value may be used). 
The recommendation on “crushine” 
may be therefore. to be an 
especially arbitrary one. 


“vield” 


seen. 


The Incremental Bolt Load 
Formulas (6), (7). (8). and 19) 
do not take into account the change in 
holt load that when moment 
and pressure are applied, This effect 
is described in Part ILL of reference 4. 
(and also in reference 6) where it is 
shown that the bolt load is a function 
of the pressure and moment. 
available test data'’ indicate that it is 
not a true linear function, but it may 
be linearized with sufficient accuracy. 
The effect of internal 
lower the total bolt load by the amount: 


occurs 


pressure is to 


bolt load 


rease 


(total hvdrost atic end load) 


DE positive r negative 
With regard to Reference 4. 
may have a struggle with the sign con- 
vention involving the incremental bolt 
load. The writer purposely defined 
1K as positive when the incremental 
bolt-load is negative to lay emphasis 
on the faet that bolt loads may go 
down when pressure is applied. There 
has been a number of publications’ 
that give formulas showing how much 
the bolt-load goes up. but the available 
test data’* show much the bolt- 
load goes down. up to the point that 
the hydrostatic end Joad balances the 
bolt load and leakage starts. The ap 


reader 


how 


proximation of applying the same 


incremental bolt-load factor to “mo- 
ment forces” as that applied to pres- 
sure loads is used in this article. but is 
subject to some criticism. More theo- 
retical work must be done to determine 
a factor to be distinetly applied to 
moment loads. This factor will involve 
the torsional stiffness of the flange 
cross-section, as well as the “bending” 
stiffness, Essentially it 
distinguish between the flange stiffness 


is necessary te 
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\ \ > 
Slotted or “Bellows” Gasket 
Figure 2b. Self-Sealing Assembly from Reference 10b. 

towards symmetrically disposed cup- (= ) 
ping moments (as from pressure 2 8 
loads) and the flange stiffness towards | : 
unsymmetrically disposed cupping 
moments (as from moment loads). 
The theory to account for a final lok 
(1/K)y factor will undoubtedly be 


worked up as investigation of the prob- 
lem is continued. The proper and de- 
sirable procedure will then be to com- 


pute the final “extreme-fiber” bolt 
load as: 
= G* = (17K Limes 
4 
(9G 2b) — (ApSup) 
(2b 


for application in the leakage criteria, 
formulas (6) and (7) or (8) and (9). 
Note that in this the “foree due to 
moment” has been taken as the “ex- 
treme fiber” times the gasket 
area. In the meanwhile. simplified cor- 
rection is obtained by applying the 
same / A to both pressure and mo- 
ment loads. 


stress 


The following formulas correct ap 
proximately for the effect of the in- 
cremental bolt load: 


PIPE CONNECTION 
GLANL SCREW 


PRESSURE 
VESSEL 


= GASKET 


PRESSURED SIIE 


Figure 3. Bridgman’s Seal for Pressure Connec 
tion (from Reference 11) 


Publication 


\ 


(to avoid (a) above). And: 


lo 4 
] 
Kv 
= (11) 
2 
Kv 
(to avoid ¢(h) above). 
In these two formulas, the effect 


due to moment on the gasket pressure 
is taken as linearly proportional to 
the distance from the bending axis, 
and the “foree due to moment” is 
taken as the summation of the gasket 
stress due to moment, as in Reference 
1. Note that this is exactly the 
same as taking the “force due to mo 
“extreme-fiber” bending 


ment” as the 
stress times the gasket area, 
the 
stress distribution, 


Avain. using most favorable 
bending 
8’ and 9’ have been derived to account 


for the incremental bolt load: 


M (8) 


formulas 


M 


An error was made in Part HI of 
Reference 4 in not multiplying the 
“force due to moment” by a factor of 
two before application in reference 
formulas LO and Il. This has been 
corrected in the above. Also. in formu- 
las 8 and 9’ the “force due to moment” 


has been taken as two times to he 


i 
i). | | 
Ey 
Fy 
| 
207 yn (ApSup) 
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with the assumed bending 
stress distribution. There are mitigat- 
ing effects related to the cupping ae- 


tion of flanges when under oppositely 


consistent 


disposed cupping moments that might 
coincidentally render formulas 10 and 
good approximations just as they 
stood (not multiplying the “force due 
to moment” by 2). The differences, 
however, are second order in import: 


leakage Envelopes 
Leakage envelopes. introduced in 
Reference 4, are graphs useful in mak- 
ing leakage predictions They 
the interaction of pressure and moment 
tending to make the joint leak. The 
applic d pressure is plotted on the hori 
zontal axis and the applied bending 
axis. If the 
within the 


show 


moment on the vertieal 
port thus defined falls 
boundaries of the “leakage envelope” 
it may be predicted that the joint will 
be tight. Plots falling without the con- 
fines of the envelope indicate that leak- 
These leakage 


show 


ave is to be expected 
envelopes he drawn to 
boundaries determined by 
the parts or structural elements of the 


joint, or failure of the pipe itself. As 


may 
several of 


presently constructed, they show 
boundaries due to insufficient gasket 
pressure and boundaries for gasket 


crushing. They ean be quite useful in 
effect on the joint 
design pa 


determining the 
tightness ol 
rameters 


varvine the 


Bending of Flanged Assemblies 

Markl & George 
fatigue tests on flanged assemblies con 
flanges 


describe bending 
sisting of four-inch Series 
and composition asbestos gaskets. The 
data are obtained in’ terms of | the 
bending failure of these 


under GOO psi or zero. pressure 


when 
The 
bending moments varied over a range 
sufficient to cause nominal pipe bend. 
10.0000 to 
plotted in 


ing stresses from about 
60.000 psi. The data are 
terms of equivalent nominal hending 
stress versus number of bending eveles 
As the authors of the refer 
a few hundred or 


to failure 
ence paper point out 
a few thousand bending eveles are 
about the maximum that 
must endure. rather than the million 
or so that the tests extended to. The 
differences between slip on and weld 
ine neck and other 
may not practice as 
they would seem to be in the case of 
a large number of bending strain re 
versals, There appeared to be no real 
whether the internal 


most ports 


flanges Varieties 


be as severe in 


difference pres 


(twice the 


sures were zero or OO) ps! 


MEAN 
PIPE 
bia. 


CL 
3.20 
Ma... 
_ 6,19 
7.68 
10,00 


Figure 4. Four-inch 3007 Welding Neck Flange 
Assembly. 


nominal rating). In every one of the 
tests failure was structural, occurring 
at the junction of the pipe and flange 
and not in the joint proper. In not a 
single instance did the joint proper 
leak. except the bolts 
stalled to only their normal allowable 
stress of 20,000) psi. Tt this 
that the different varieties of 
flanges showed 
The 


to show 


when were in- 
Was on 
hasis 
four-ineh 
different 
were conducted 


fatigue characteristics. 
mostly 
these fatigue differences. To prevent 
leakage in the joint the bolts 
were tightened to a bolt-stress of about 
1O.000) pst. All bolts were rechecked 
for installed torque after initial appli- 
loads to the assemblies. In 
were in 


tests 


proper 


cation of 
almost all cases the gaskets 
good, reusable condition after comple- 
Presumably there was no 
“sticking.” They 
sions ot de- 


tion of tests 
evidence of severe 
apparently showed no 


structive “erushing” except in the case 
of the lap jornt where the contact sur- 
face is somewhat smaller and other de- 


structive tendencies come into play. 


Prediction of Test Data 


To predict the data of Reference 2 


with the formulas of this article ap- 
peared to be a formidable job in view 
of the tremendous moments apparently 
possible without leakage. The use of 


TABLE 1 
Bolts Gasket blange 
TENAXIA « 
I t 
1,000) alled 
tr hob I } 
vised fa 
t 2 
RANITE 
1.04 
2.00 recor 
mended va 
me tr ‘ 


an m value of half unity affords some 
help. but actually the particular m 
value does not have as large an influ- 
ence on leakage as might casually be 
supposed. This is because gasket area 
venerally does not constitute a large 
percentage of the total area exposed 
to pressure. In the case of the test 
assemblies this is not so. The flow area 
is about 121. square inches and the 
vasket area about 17! » Square inches. 
This is an extreme case. 

The flange. bolt and gasket data for 
the assembly of Reference 2 are shown 
in Table 1. The pertinent dimensions 
Figure 4. Leakage en- 
velopes are drawn for this assembly. 
The following formulas will be found 


are shown in 


useful: 
To ec mpute the bolt stiffness 
total roo ar 
F, tl eax l « 
grip length/2 
lo compute the gasket stiffness 
j Wross isket ntact area x 
gasket kness 
ox. 10 
| the fla ‘ | ne 
} xx Oy 10 
hte 
] kK 
substitute ' ) 
the | 1 
pres ‘ sa 


In the remainder of the computations 
(AnS.p). has taken as 97.000 
pounds based on the root area of the 
bolts. 


heen 


Leakage Envelopes for 
Test Assembly 

The leakage envelope of Figure 5a 
has been constructed on the basis of 
Formula (8’), the most favorable “in- 
sufficient gasket pressure” prediction, 
which includes the change in bolt load. 
The constant m has been taken at the 
theoretical minimum of half-unity. For 
an installed total bolt load of 97.000 
pounds this envelope predic ts the max- 
imum combinations of pressure and 
moment that can conceivably be ap- 
plied to this joint without leakage. For 
comparison, the maximum test points 
of Reference 2 at zero and 600 psi are 
plotted on the envelope. These test 
points have been ratioed down to take 
into account the non-linear load vs. 
deflection curve of the test assembly. 
The moments therefore. are 
the “true” make 
proper comparisons between the for- 
mulas and the data. It will be noted 
that the envelope completely encloses 
these test points. 

The leakage envelope of Figure 5b 
gasket prediction 


shown. 


moments, so as to 


is the “crushing” 


hased on Formula (9’), the most favor- 
which in- 


able “crushing” prediction, 


. 
ance 
. 
| 
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= FORMULA 9! 


= 4500 
1 K= -.30 


a 
E 200000 
+ 
100000 €7100000 
g 
i 


0 200 400 600 ce) 
PRESSURE PSI 
©) MAX 0 PSI TEST POINT, WNF, 800 CYCLES O 
© PSI r.P.. Se R FLG 144 CYCLES oO 


cludes the change in bolt load. The 
constant y has been taken as 4500, 
Evidently the criterion, that the gasket 
unit load not exceed twice the y value 
computed over the gross gasket area. 
is conservative for this gasket material. 
except for the lap joint flange. 

Figure 5e has been based on For- 
mula (8). as in Figure 5a, but using 
the normal (conservative) recom. 
mended m value of 2.50. The 600-psi 
test point is not enclosed by the en- 
velope. 

Figure 5d has been based on for- 
mula 10. the conservative “insufficient 
gasket pressure” prediction that  in- 
cludes the change in bolt load 

It will be noted that this envelope 
encloses neither of the test points but 
comes close to both of them. The zere 
psi test point is missed by about 16 
percent and the 600 psi by about 10 
percent. This envelope is “conserva 
tive” because it does not account for 
the tendency of the gasket to pick up 
moment loads greater than the usual 
“My I” ¢as does Formula 8’) nearer 
the neutral axis 


Observations 


Direct comparisons cannot be made 
between the leakage envelopes and the 
data of Reference 2. because the “fail 
ures” of Reference 2 were structural 
and the envelopes make joint-leakage 
predictions. However, it is to be ex- 
pected that the joints proper were 
close to leakage in the tests, else it 
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Figure 5a. Leakage Prediction 


Publ cation 


would not have been necessary to in 
stall the bolts to twice normal stresses. 
The assemblies did. as a matter of fact. 
leak when the bolts were installed to 
normal allowable stress. Some dis- 
crepancies are bound to exist since 
torque wrench readings were used to 
establish the bolt loads. The torque 
wrench readings were calibrated on the 
basis of strain gave measurements. but 
there is still a large variability possi 
ble. Within these considerations, it is 
almost surprising how closely the data 
are predicted by the envelopes of 
Figures 5a and 5d. Very likely the true 
envelope lies somewhere between these 
two predictions. It certainly appears 
that m values appreciably less than 
2.50 were operative in the tests. and 
that plasticity affected the gasket pres 
sures due to moment. As pointed out 
in’ Reference |. high initial gasket 
stresses probably have a lowe ring ef 
fect on the required “pressure ratio.” 

With regard to the maximum possi 
ble behavior predicted by Formula 

Y). it should be noted that the be 
havior described by this formula tends 
to be promoted both by positive incre 
mental bolt loads (negative | K) and 
by retightening of bolts after initial 
application of loads. Both of these 


circumstances obtain on the tests of 
Reference 2. and would probably ar 
count for the successful prediction of 
an envelope lying somewhere between 
Figures 5a and 5d. The thought may 
come up that the bolt) stresses may 


Figure 5b. Crushing Prediction 


200 400 
PRESSURE, PSI 
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more correctly have been related to 
the mean bolt area rather than the root 
holt area. Possibly the strain measure- 
ments of Reference 2 were translated 
into bolt stresses on the basis of mean 
areas. This. however, seems untikely 
although it would help to raise the 
leakage envelopes, to better encom- 
pass the test data. 


Recommendations 


With regard to the analysis of a 
viven flanged assembly, it is desirable 
to handle the bolt load as a variable 
This is not always necessary in design, 
where a flanged assembly is to be de 
termined, particularly when the bolt 
load increment is positive. Just as the 


present Code® defines the desien tange 


loads as the loads that must be present 
from the equilibrium requirements of 
the final pressured condition (plus a 
conservative weighting based on excess 
available bolt load). it is possible lo 
regard the final bolt load to suit the 
desien conditions. as 


(Wan + Wa,mom) + We 


i 


(\. Wn + ) 
where 
4M «(Bending stress tim 
VV proportion te 
(, fror end 
| MAUITENANCE / OPERATION 
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TRUE MOMENT, INCH POUNDS 


200 


O MAX 
WAX 600 PSI SCR 


by doing this. it becomes unnecessary 
to deal with any positive incremental 
belt loads. The simpler formulas not 
involving //A then be 
Under those circumstances, the 
initial installed bolt load 
smaller than the final bolt load. 

On the other hand, when 1/K is pos- 
itive (ineremental bolt load negative) 
the initial installed bolt load will need 
than (W,, + W,.. ) 
This might in most cases be assumed 
accounted for by the excess available 
belt load, where the positive value of 
is not very The flange 
stresses should then be penalized by 
design based on the maximum available 
bolt load 


I/K is positive, it becomes necessary 


values may 
used, 


would be 


to be ereater 


large. 


For optimum design when 
to evaluate the incremental bolt load. 
In that case the flange 
he checked in the 


ment condition for a bolt 


stresses should 
neo pressure no mo- 


load of: 


Gasket Pressures Across 
the Gasket Face 
It has been assumed by most investi 
that gasket 
formly distributed 
width of the gasket 
from the truth for 


rators pressures are unt- 
across the face 
Actually this is far 


wide gaskets used 


400 
PRESSURE, PSI 


POINT, WNFE, 800 CYCLES 


Figure 5c. Leakage Prediction 


QO 
144 CYCLES © 


Reference 17 
allow 


flanges. 


flexible 
recommendations to 


with 
makes 
smaller effective pressure widths act 
ing closer to the gasket OD, but on a 
arbitrary basis. Figure 6 
shows the true (computed) gasket 
pressure distribution across the width 
of the gasket due to bolt load alone. 
for the four-inch flange assembly of 
Reference = The center of the casket 
pressure due to bolt loads tends to be 
concentrated on a diameter G + 2e,, 
rather than on G. For this flange-gasket 
combination e, is about .05 
The gasket pressures due to loads car- 


somewhat 


inches 


ried in at the mean diameter of the 
pipe tend to be concentrated on a 
diameter 2e,, rather than G. For 
this combination e, is about .015 
inches. The net resuit can be an appre- 
ciable variation of gasket 
across the width of the gasket. 


pressures 


Since the idea of G. and for that 
matter of effective m 
simplify the various computations, it 
might result in undue complication to 
take account of these diameter effects. 
It will be noted that the use of half 
width for the 
width in a 


values, is to 


the effective 
effective gasket 
sense takes advantage of the tendency 
of the bolt loads to load up the outer 
These diameter 


pressure 
vielding 


diameter of the gasket 


effects can be computed bv: 


MAX 0 PSI 
MAX 600 PSI SCR 


Figure 5d. Leakage Prediction 


200 400 600 
PRESSURE, PSI 
FEST POINT, WNF,800 CYCLES 


FL, 144 CYCLES 


In the final analysis, narrow gaskets 
make the exact choice of m values less 
important. Narrow gaskets tend to 
make more efficient pressure seals, 
from the point of view that a smaller 
percentage of the total pressure area 
is involved. They also make the G di- 
ameter more compatible with simpli- 
fied formulas. as have used in 
this article. The fundamental problems 
then reduce to determining: 

1) Good criteria for gasket crushing. 

Il) Good criteria for gasket “blow- 


heen 


out.” 

11k) For wide gaskets used with flexi- 
ble flanges, effective m values tak- 
ing account of non-uniform gas- 


ket pressure distribution across 
across the gasket width. 
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Blick to 


pressure 


The approach used by Mr 
the question of interaction of 
and bending at pipe flanges is basically 
sound. He has pointed out its possible 
shortcomings and the further work and 
information necessary Although not 
mentioned, the flanges are undoubtedly 
intended to be the type having gaskets 
confined within the bolt circle with no 
contact between the flanges outside the 
holt circle. A further limitation which 
should be imposed is that the service 
must be within the temperature range 
vhere creep of the flange components is 
not a factor. Otherwise flow 
vith time would have to be taken into 
account 

lo avoid 


plasti 


nfusion with true gasket 


January, 1952 


Gulf Publishing C 


aiues | 


ASM I 


1950 
term the 
The Sane ( 
t always use the mean diamet 
e gasket contact surface for G. Thi 
s true im the case of wide gaskets, 
of the pointed out 
in this paper 
In the design of flanges to ASM1I 
( ode rules, the rule-of-thumb that the 
load on the gross gasket area be not 
ereater than twice the minimum design 
(termed yield) point in 
when the bolts are stressed te 
value (20.000 psi 
The rule is pri 


Some 


reasons tor which are 


seating stress 
paper) 
therr nominal design 
tor alloy) ts often used 
marily intended to get 
ance between casket and bolt areas and 
is not intended to indicate that crushing 
will occur at this load. Certain gaskets 
withstand much more. In the de 
formulas for dis 
Was 
should be imposed 
maximum load for 


a Tease mable bal 


may 
velopment of the 
cussion the rm 
maximum load whicl 
m the gasket. The 
the gasket shor he in independent de 
sign valve and should not be a function 
of m value or the initial gasket seating 
Better vreatly 

ettective 


used as the 


data are 
jyomnt design 


stress wasket 
needed ! 

With 
section, it should be appreciated that 
Code allowable stress values need not be 
met im the no pressure-no moment con 
dition. Higher flange and bolt 
must be permitted. It would be 
tory if general yielding is avoided 
larly, for any investigations of 
due to internal pressure combined wit! 
thermal expansion moment in the 
ating conditi alle 
than Code values must be used 
to the practice of allowing higher 


inder thermal expansior 


regard to the recommendations 


stresses 
satustac 
simi 


stresses 


oper 
vable stresses higher 
similar 


tresses 


nterested m 
I) B. Wesstro 
“Effect of 


n Bolte 


rains 


Publication 


differential expansion 
adily 


nections,” paper does not in 
lude moment or 
effects but the 


extended t 


analysis can he 
include them 

In considering the 
ince of 
t troublesome cause t 


practical perform- 
indicates that 
leakage 
is sudden changes in operating tempera- 


, EXperrence 


the most 


ture, such as might be caused by quench 
eyelic « peration These set up 
transient temperature differentials which 
are sometimes sufficiently high to cause 
plastic flow of the bolts or gaskets 


Ing oF 


Author's Reply to J. J. Murphy 


Mr. Murphy has made very significant 


comments, most of which the author 
cannot dispute 

to estab 
allowable 


stress on the was 


It is undoubtedly desirable 
lish another term for the 
maximum “crushing” 
ket, rather than using 2y (based on gross 
gasket area). Designating this term ua, 
all the formulas mav be re-written by 
substituting u/2 wherever y now appears 
It must be left to the investigators of 
gaskets to determine the numerical 
values of u« for the various gasket ma 
terials. It should be mentioned that the 
formulas in this paper are not limited to 
simple gaskets, but may be used for all 
gasket types tor which values of 2) and 
n are established 

The formulas are not limited to flanges 
of the type having the gasket confined 
within the bolt However there 
should be no contact bet cen the flans cs 
ther than throug! the isket 
alee brat fer / and ls, 
the tormulas will give consistent results 


circle 


correct 
regardless of the location of the gasket 
provided the gasket is reasonably nat 
row. If the gasket is wide, the effective 
location of the loads on the gasket must 
be determined, as pointed out in the 
last section of this paper. If corrections 
are thusly made for the effect of the gas 
ket having appreciable width, the results 
should not bee affected regardless of 
whether the gasket is inside, outside or 
both inside and outside the bolt circk 

D. B. Wesstrom and S. Bergh’'s 
discussion® did not come to the attention 
of the author until after the bulk of this 
present paper was written It is interest 
ing to note that essentially the sari 
conclusions regarding incremental bolt 
loads due to pressure were deducted at 
about the same time by Messrs. Wess 
trom and Bergh, and the author.* Where 
the author used stiffness factors, the 
authors of Reference 6 used flexibility 
factors ssentially reciprocal 
except that the reference pape: adve 
cates a formula for flange flexibility 
more accurate than the author's approx 
formula for flanve stiffness. ‘The 
experimental data’ were used u 


They Ate 


Sate 


both articles to substantiate the findings 


It is the 
thods aot 


opinion that the 
Reference 4 
nelude 


author 
neither 
can be readily extended + 
ment effects Phe method t Reterenes 
Reference 18, in which axial 
is assumed. When the flange 
toward moment effects is to be 
ixtal anti 
probabl 


nor 6 


relie on 
Svinmetry 
Sstilfnes 
evaluated, a circumstance t 
involved which 

itself to eas 


stiffness 


symmetry 1s 
does not lend 
That flange 
quite high 


a 
| 
Vessels, 193¢ 
®*Modern Flange 
Forge Compat 
“High-Pre re \ 
ation Service 
and J A Mark« t 
ASME, M 19 
. inal 
. 

is undoubted] 
in the pipe 
loading 

Re aders will he 

and S. FE. Bergh | 


How 


Mirror Can Save Trip Up 
Water Treating Vessels 


Man tithes hay thie perat 


al t inspect the t 
treatme tank This meant a lim 
the toy f the tank \ little meennuit 
trom the root structure aly the 
tank Phe the mternals 


essel was clearly visible t t perat 


wnt wr nel and hus mn! 


to 


supporte d 


ere over. The uurror was 

trom hooks attached to eyelets im the 
root structure \ little experimenting 
was necessary to get the proper angle 
You may find application for this idea 
m causte and acid washing drums, 
vhere there ts danger to personnel from 
splashing liquids. It can also be used in 
water treating vessels, open storage 
tanks, and skummers. The mirror costs 
$25 and can be set om place m about 
three hours 


Do 


Have You Some Good 
HOW TO DO IT Ideas? 


Here's a chance to share them 
with others and, at the same 
time, collect $10 for each one. 
You don’t have to be a writer. 
Just describe the improvision, as 
you would to a friend, using an 
illustration to put it across. Send 
your ideas with sketches or 
photos to Editor, Petroleum Re- 
finer, Box 2608, Houston, Texas. 
We'll handle the rest. And you 
profit! 


t 


Drip After Drip Soon 
brows Into Big Barrel 


When lubricating oils or solvents ar 


dispensed from a shipping drum, the 
last drop from the spout usually end- 
up on top ot the drum or on the ground 
The picture shows an easy way around 
this problem 

A shallow pan is made by the tin 
smith trom ordinary sheet metal and is 


short legs of half-inch 
small return line is 
ot the drip pan 
end extending into the 
Sure it is, but valuable 
and wood 


mounted on three 
pipe nipples. A 
soldered to 
with the other 
drum. Simple 

lube oil will be 


keeping is made 


one 


house 


saved 


easter 


Protect Pump Motors 


With Steel Helmets 


operated by 
motors 
by provid 


When deep wells are 
motor-driven pumps, the 
protected trom ram damawe 


ate 


ing “steel helmets” as covers. The hel 
mets are tormed im a shape similar to 
shallow tunnels with the apex of the 


cone-shaped openings closed with dished 
\ remtorced visor at one side is 
provided as an opening to service the 
lubricator. This reinforced section ex 
tends upward as a gutter to shed water 


hee ads 


over the side and away from the lubri 
cator Thi shape ot the covers 1s such 
that they possess a low center of gravy 
itv and rest upon the top end of the 
motor without additional support 


e > 
_ 
| 
‘ 
~ 
\ 
tah q ¥ 
A 
x 
ae 
a) 
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lubricated Motor Valve 
Provides Better Service 


as cor 


sclection as 
tu er-all 4 housekeping 
display 


extra benefit is that such a 


a torcet 
keep the tee 
retnet 
net 


S40,000 


spend 


trouble-tree 


and reducm 


assembly will 


Refine 


Verryoll 


EDITOR'S NOTE 


rease Caf 


H's 


woter Sand 
uthern Bye 


vravel 

itentta 

rulf Publishing Company Publication 


January, 1053 ¢ 


c 
le the source ot tential emergenct 
andl costs nothime tor mstallatun 
ittuched 1 the board vide hanwe 
racueal 1001 hat ior wheel bars, pipe wrenches, has 
ers, ete tools are laved m a 
eat and tas} pre 
In perators need small ote 
t It is desirable trib 
“uve the ? s located i easily ac \n 
. cesstble spot and pron ment! displaves ent ! 
{| scicct Thi picture illus Is a reminder te ] \) 
trates at rack that meets these spec erators Is in their prope for Va “ 
al place estimates that it thie | e fact | 
Don't build a special rack use a part ar replacin i i b 
t the steel frame of the operating unit that “dis from operator 
viele Tlie ‘ yal 
. . 
nerease Lapacily With Water Well Screens Ce 
, d , ann be edd sucece 
t nygect the 
Lhe capacity ot wells ma eatl 
reased | vashing the screens watl | 
ites e expense ot bringing moa dri S— Pressure 
| releasu the titten, the 
insures maxunum thow tron | 
| ‘ ed ter hou 
thie WW ata titre | 
| ‘ ley ‘ alyve Cane lie 
ected 
lone. With valves A and B opened, a a) Sram || is device has bee m2 
alves ind |) closed, water wt | i 
| | vcs lhe en 
nthe production pipe and gravel aaa 
tire less than 1/10 
\ ind are closed | 
opened qurel Phis builds up pres | LL. Lowery 
sure on the water in the production pope 1} rove npan 
ind rapidly forces it through the scree / 
loosenme a sand r mud deposits. As 
the water leve s torced downward 1 mii | 
the tey ti scree ait wil - Ba | 
thie een pray vdditional | 
sure micated n gave bk will start fal 
ng. Valve D is then closed, valve B | Ine city Clear 
pened and jetting air admitted throu! Vater Sereer md “Luby 
alve Phis produces the well to the 
oose mud and sand | 
High reverse fi ates may be ob ie. 
t ed t ir pressur | 
through valve 1) Valwe A may he opened - nal Meeting of Natural Gasolin 
} will a ome of the air t low from oof Ames h wa 
. 
break hbstruections 
| Ss hiet ‘ nduces rapid thow 1 twe ked well re 
t uch the screen bet lirectiont lted 4 ibstantial savings m dows 
tates | at 
eer il iles Ni iller 
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Figure |. Flow sheet of a typical low temperature separation unit 


Dehydration of Natural Gas 
And Light Hydrocarbon Liquids 


Part INV. How low temperature separation 


ean do the trick. 


John M. Campbell and Lawton Laurence 


Beveon. fr 


iva 


ONE OF THE four basie methods of 
dehydration is refrigeration, whereby 
Is lowered below 
However, as 


the gas temperature 
the original dewpoint 
pointed out in Part [. the cost of an 
ihserption or compression type refrig 
eration plant cannot be justified when 
dehydration is the lHlow 
such mechanical re 


only faetor 
ever, the use of 
trigeration equipment to recover natu 
ral vasoline fluids is inereasing because 
of the 
instances, 
matically accomplished. Since dehydra 
factor 


favorable economics int many 


and dehydration is auto- 


tion is usually a secondary 
though it is not 


such as dehydration equipment 


customary to class 
The use of any pressure differential 
wellhead and the 
line to produce refrigeration by ex 


between the sales 
pansion, however, may show an sex 
cellent payout in addition to the de 
hydration accomplished. Advantage of 
this is taken in the de 
hydration of high pressure gas from 
Although the use 


now being 


gas distillate wells. 
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of this process is often motivated by 
increased liquid recovery rather than 
dehydration. the latter is usually in- 
volved 

Because of the increased revenue 
from the liquid products the economics 
are often favorable when compared 
with other dehydration systems. There- 
fore those factors influencing recovery 
are also included in the discussion of 
expansion refrigeration dehydration 
svstems., 

Expans.on refrigeration or low tem 
perature separation plants may be sub 
divided into two classes: those which 
use a hydrate inhibitor and those which 
do not, The same principle is involved 
with both but they differ sufficiently in 
their details to warrant separate dis- 
Those systems using hydrate 
inhibitors with emphasis on the ap 


CuUssion., 


plications of elveol will be considered 
in Part V. This portion of the dis 
cussion will be limited to those systems 
in which hydrates are allowed to form 
and then melted 


Principles of Expansion 
Refrigeration 


The principle employed in expan- 
sion refrigeration is simple and is 
based on the fundamental laws of 
thermodynamics. The expansion of a 
gas across a valve or choke approxi- 
mates an adiabatic i 
heat is transferred between the gas 
and its surroundings. the initial and 
final enthalpy remaining the same. Ap- 
plying this condition to the general 
expression for enthalpy one may ob- 
tain the expression 


(sp), = 


process, 1e.. no 


nsistent units 


All terms being in « 


The lefthand term is known as the 
coefficient and has 
pure 


Joule-Thomson 
heen evaluated for many eases, 
However, the effective this 
equation with natural gas is limited 
hy not only lack of data but by the 
fact that two phases are usually present 


use of 


in the gas stream before expansion 
Consequently the use of an enthalpy 
balance around the choke is more ap- 
plicable. 

The actual heat 
transfer. however, makes an actual ex- 
pansion vary somewhat from the theo- 
retical adiabatic this 
juantity is small and difficult if not 
impossible to predict in advance, it is 
usually assumed that the expansion is 
adiabatic. Such an assumption is satis- 
factory for design purposes. 

When an enthalpy 
balance it is find the 
enthalpy of the total stream. ie.. liquid 


presence ot some 


process. Since 


making such 


necessary to 
water, hvdrocarbons and gas above an 
arbitrarily chosen base both prior and 
following the choke. For 
poses it is convenient to use available 


design pur 
for the hydrocarbons 
and the steam tables for water. For less 
exact caleulations the curves in Figure 
will 


results, These curves 


2. in conjunction with Table 
vive satisfactory 
are based on material and energy 
balances which substan 
tially all of the water is removed prior 
to expansion, Table | contains the ap 
proximate corrections to apply for the 
hydrocarbon content of the incoming 
stream. 


assume that 


Flow Diagram 


With reference to Figure 1. all or a 
portion of the wellstream gas enters 
the coils on the bottom of the low 
temperature separator where it is used 
to heat the liquid and melt any hy- 


drates formed. If the eas is not hot 


troleum Refiner l“al. 32, A ] 


HEAT 
EXCHANGER 
Vv 
where T absolute temperature 
V thie 
H total ent! alps 
Cc heat capacity 
= 


90 + 


70 


TEMPERATURE DROP *F 


1000 1500 620000 2500 


3000 3800 4000 4500 5000 5500 6000 


INITIAL PRESSURE - PSIG 


Fiqure 2. Temperature drop accompanying a given pressure drop (See Table 1) 


enough an outside source of heat must 
be emploved for this purpose, Th 
partly cooled gas then flows to the 
heat exchanger where it is cooled to 
just above its hydrate point by a por- 
tion of the cold exit sales gas. 

The liquid formed by cooling, and 
that present in the wellstream, may be 
handled in the knockout several 


The water only may be removed, 


in 
ways. 
the condensate going across the choke 
with the eas as shown. An alternative 
method is to remove all liquids at that 
point and expand them separately into 
the bottom of the temperature 
separator. 

After leaving the knockout the well- 
stream gas is expanded into the low 


low 


temperature separator, to the approxi: 
mate sales line pressure. The expansion 
cooling results in the condensation of 
a large portion of the liquifiable hy- 
drocarbons and the formation of hy- 
drates. After the hydrates are melted, 
the water and condensate are separated 
and either stage separation or stabili- 
zation is used to produce stock tank 
liquid. 

\ portion of the cold sales gas from 
the top of the separator is used in the 
regeneration heat exchanger before 
entering the sales line. The amount is 
normally controlled with a three way 
motor valve actuated by a temperature 
free water knockout. 


controller in the 


Process Factors 


The 


Wellstream Temperature 


amount that the wellstream tempera- 
ture may be lowered is limited by the 
hydrate formation temperature of the 
gas at its given pressure. which was 


1 Gulf Publishing | 


January, 1953 


TABLE 1 


Approximate Temperature Correction for 
Hydrocarbon Liquid Content of a Water- 
Free Well Stream 


Temperature 
Correction 
Bbls. Mmef in Stock Tank : 


* Based on the assumption that 25 per 
lensed on expa anal 
liquid is recovered in t 


discussed briefly in Part Con- 
sequently there is sometimes not 
enough heat available in this stream 
to heat up the liquid and melt the 
hydrates in the bottom of the separator. 

When such auxiliary heat is required 
it is usually supplied by either a low 
pressure steam generator or an indirect 
heater with either hot oil or hot water 


SEPARATOR PRESSURE - 1185 PSIG 
BOTTOM LIQUID TEMP - 76°F 
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Figure 3. Eftect of liquid temperature in bottom 
of separator on the soles gas dewpoint. 
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circulation, The former is preferred 
because of greater control accuracy 
and the elimination of a circulation 
pump. With an auxiliary heat source 
the wellstream by-passes the coil and 
goes either to the heat exchanger (if 
one is used) or the free water knovk- 
out: depending on the relation of the 
wellstream temperature to its hydrate 
point 


Fluid Handling Prior to Choke 
The method of handling the fluids 
present prior to the choke is a function 
of the relative quantities of condensate 
and gas as well as whether dehydration 
or liquid recovery is the prime con 
In event the liquid 
water present should be removed sim of 
presence will hydrate 
formation both in and prier to the 


sideration. any 


its accelerate 
choke as well as in the separator, Pai 
ticularly with high temperature flowing 
wells. a large amount of water is re 
moved on cooling priot to the knock 
out. 

The liquid may be handled in any 


one of three Waves: 


1) Wat lv res \ knock 
out, ti rile ite wl 
the cl vil i 

> All liquid res ‘ ke kout and 
expal | nt the sect n ot 
the lo emiperat ‘ ‘ 

liquid re kt kout, the 

iter dumped and the 
ensate erat 
eparator liquid seetior 


Method number one is obviously the 
simplest and should be used unless the 
others show unusual advantage. Where 
the ratio of condensate to gas is not 
particularly high little 
often noted between the three methods 


de 


difference is 


in either reeovery ot pont 
pression. 

The presence of a large amount of 
condensate in the choke has a two fold 
effect. it decreases the temperature 
drop with a given pressure differential 
but for 
absorbing the lighter components, Any 
liquid present at that point represents 
the 


densate and little of it vaporizes on 


supply some contact 


does 


more stable portion of the con- 


expansion to aid in the cooling, There 


fore. if dehydration is critical. the 
second or third method may be em 
ploved, Of these two methods, the 


third is only recommended when the 
volume of water to be handled is 
unusually large or the condensate and 
water form a tight emulsion on ex 
pansion, 

In order to provide flexibility most 
manufacturers supply connections so 
that at least methods one or two may 
be used. 


Heat Exchanger purpose of 
the heat exchanger is primarily to pro 
vide a controlled temperature on the 
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gas to the knockout. This temperature 
should be as close to the hydrate point 
as is practical. In addition it serves to 
«mall hydrate erystals 

carried overhead by 


melt any very 
might be 
Any mist extractor of the 
conventional type is unsatisfactory in 
this service since hydrates build up 
on it and block the outlet 


If the customary three way valve is 


Ww hic 
entrainment 


used to control temperatures it is ad 
visable to install it 
outlet of the heat exchanger 


on the sales gas 
as shown 
in Figure | The warm gas combining 
with any by-passed cold gas, minimizes 
freezing problems at this point. 

L nits 
fully operated without the heat ex 
changer but it is always recommended 


to increase the scope and flexibility of 


have and are being suecess 


a plant The temperature of the high 


pressure gas may be successfully con 
trolled 
such a system is subject to a tempera 
and difficult to control 
unless the flow is very steady. It has. 


heen success{ ully applied 


with a heater upstream but 


ture-time lag 


however 
where heat is necessary to get gas with 


a low flowing temperature into a plant 


Controls 
across the water dump valve in’ the 
knockout is often quite high so that it 
is advisable to use a very small inner 
In the average installation 


Phe pressure differential 


valve 
1 10-inch is usually adequate. 
has further been found advisable to in 
stall a choke nipple downstream from 
this valve to decrease the differential 
across the proper, Where the 
liquid is being dumped to the low tem 


valve 


perature separator the problem is re 
duced somewhat 


As a result of the expansion. hy 
drates tend to form in the valve and 
many operators have not been able 
to use the throttling control for this 


Best results have been obtained 
level control 


teusan 
by using a acting 
pilot whieh dumps the water in small 
surges. The high during the 


surge then tends to keep the valve free 


snap 
veloc ity 


of hydrates 

The choice of wellstream choke type 
is dictated by personal preference since 
schools of thought 
prefer an 


there are several 


Most 


adjustable choke either manually ot 


operators seom lo 


However 
with 


automatically oper ated 


standard motor valves are used 


success 

The use of a jacketed choke is often 
successful but normally only offers an 
idvantage if a few degrees of heat are 
needed to prevent hydrate formation 
Since the rate of heat transfer through 
chiet 


wall is 


hody is very low the 
advantage is that the 
kept warm which minimizes the ten 
deney for hvdrates to stick and build 


up Most) freezing problems can be 


a valve 
valve 
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Figure 4. Allowable knockout temperature to produce a water content of 7 pounds per Mmct 
in the sales gas 


eliminated by an effective water knock- 
out and by maintaining a high velocity 


in the choke proper 


TABLE 2 


Advantages and Disadvantages of Low 
Temperature Separation Units 
(Without Glycol Injection) 


Idvantages 


1) Gives greater liquid recovery 
vivet vellstream than 
nventional single stage 
tage separatior 
> Can be ised to dehydrate gas 
to desired specthcation if suffi 


ient pressure drop ts av atlable 
matic operation re 


auire 


recovery as glyc 


vhich under the sammie 


rned by that of sales gas ane 


iten hog er than that 1 


very in the retro 


On the low-temperature separator 
experience has shown that an inter- 
nally mounted level control is superior 
to the float chamber type 
Freezing is often encountered in the 
latter. By using an interphase type 
controller the and condensate 
may be dumped separately. 


outside 
water 


Ty pe of Low-Temperature Separator 

The low-temperature separator used 
to trap the liquids may be either verti- 
cal. horizontal or a combination of the 
two. A number of advantages are 
claimed for each by the different manu- 
facturers, 

The horizontal separator has the ad 
vantage of lower height but since it is 
partly full of liquid must be of larger 
diameter. The most serious drawback, 
however. is that the gas is in contact 
with a large area of hot liquid which 
encourages resaturation of the gas. The 
control of the liquid level is also more 
critical. as in any horizontal vessel. 

The combination type separator re 
tains some advantages of both hori- 
zontal and vertical vessels but the rela- 
tive size of the chambers is limited by 
fabrication details which dictate the 
size of the vertical chamber. 

Although the vertical separator has 
the disadvantage of increased height it 
offers several conerete process advan- 
The cold gas is in contact with 
only cold 
liquid which in turn is heated gradu- 


tayes. 


a small area of relatively 


ally as it flows down over the heating 
coils. In addition some stabilization is 
provided for the heavier portion of 
the hydrocarbons vaporized on heating 


Petroleum 


/ o/ . 
S * © 
/ 
+ 
| | 
| 
hrsadvantade 
1) Restricted t t perations 
here a laree pressure Irey 1s 
ivatlable Usually greater thar 
ee 1200 psig. to meet dehydration 
specie if) 
As pressure declines etlective 
es lecreases and must otte 
lye supplemented by ther 
eq Ipment 
3) Close conts s often neces 
sary t prevent hydrate forma 
1) Heatinew necessary t t 
lrates in bottor f low ter 
perature separator raises cftec 
tive separation temperature 
(See Figure 
5) mot wive is hel 
. 
vstens, 
litions cat perate at a 
lower temperature 
6) Separation pressure 
roi 
= «finer 32, No.1 
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tend to condense the gas 
All of these factors in- 
more recovery. 


ontrol problem is 


hic h 


= above. 
herently 

Phe liquid level 
also minimized since a greater fluctua- 
tion in liquid height may be tolerated. 

Regardless of the type the gas ca- 
for conventional 


wive 


pacity is less than 
separators, for as mentioned above no 
spray condensers are possible. This 
fact together with the additional vapor- 
ization load requires a larger diameter 
than for normal separation, the degree 
of increase function of the 
vessel's physical design. 

In the absence of a spray condenser 
it has heen found advisable to 
some type of baffle in order to prevent 
of the hydrates. 


heing a 


se 


Temperature to Which Condensate 
ls Heated The necessary temperature 
to melt all the hydrates will vary not 
only with the 
hydrates but also somewhat with vessel 
design. as it affects time. In 
any event a temperature not less than 
60 is normally required. A survey 
of existing installations shows the ae- 


amount and size of the 


tual temperature employed vary 
from 70-85 F. Whether o1 a tem- 
perature higher than necessary to melt 
hydrates should he emploved depends 
on the method of processing liquid. I 
too high values are used substantial 
resaturation occurs. particularly where 
intimate 


the hot liquid is in contact 
with the cold gas 

If stage separation is to be used on 
the condensate the temperature should 
be at least 75 F. and preferably 80 | 
Low temperature fluids from the av 
Gulf Pui 


lanua 


MILLION STD. CU. FT. PER DAY 


erage gas contain 20-30 percent meth 
ane along with substantial quantities 
of ethane. The use of these tempera 
tures then tends to stabilize the bottoms 
hy evaporating a part of these com 
ponents. [If this is not done flashing 
and weathering losses beeome exces 
sive. 

On the other hand if stabilization is 
to be performed the bottom tempera- 
ture should be held at or near the 
minimum necessary. If this is done 
cold feed to the stabilizer may be used 
which offers both economic and pro« 
ess advantages, particularly for lease 
or small plant operation. Cold feed 
stabilization. whieh is bevond the 
scope of this paper, has been discussed 
in the literature, 
It is obvious that some control is 
necessary on the bottom temperature, 
Therefore when using the hot well- 
stream gas for heating, a by-pass as 
shown in Figure | is often advisable. 
This may either be automatic or con- 
trolled by hand. If this is not provided 
the bottom temperature given 
vessel will fluctuate at varving loads 


in a 


\ particular problem is presented in 
adapting standard units to varving con 
ditions inasmuch as the heat given up 
by a full flowing with a 
given may than 
necessary to maintain the proper bot- 


wellstream. 


coil area, he more 


tom temperature, 


Partial be obtained by 
lowering the liquid level but there are 


relief may 
physical limitations to this. 

If a low-pressure steam generator is 
used for heating. the standard 
temperature separator has excess coil 


low 


Pil lig ation 


area. Therefore some modifications are 
in order to prevent undue temperature 
Huectuations in the liquid. The thermo- 
stat should be placed near the top of 
the liquid, in a vertical separator, at a 
point adjacent to the top coil and in 
the liquid phase. In addition, the gener: 
ator should be run at as low a pressure 
as practical and the steam throttled 
into the coil. This system minimizes 
the temperature time lag on the con- 
troller. Where hot liquid is circulated 
through the coils conventional control 
is satisfactory. 

Recent field tests show the effect of 
liquid temperature on the temperature 
of the exit sales gas from a vertical 
separator. plot of the At between 
this exit gas and the liquid versus the 
temperature increase of the sales gas 
shows a substantially linear relation- 
ship. One test shows that the sales gas 
temperature increases from 2 to LO F. 
as the At between the gas and liquid 
10 to 60 F. Although the 
authors possess no data on horizontal 
vessels the effeet should be more pro- 


varies from 


nounced, 


Dew Point Factors 

The 
direct function of the temperature ob 
tained in the low temperature separa- 
tor. Most field results, show an exit 
dew point & to Lt FB. below the meas 


dew points obtainable are a 


ured temperature. This phenomenon 
has been attributed to both the presence 
of hydrates. temperature 
measurement and the hot vapors rising 
from the liquid." 

Reliable data by Hammerschmidt 
indicate that hydrates have a 
vapor pressure than liquid water, so 
that gas in contact with them would 


lower 


have a lower equilibrium water con- 
lent. Some positive dehydration might 
also be a factor. 

The exact degree to which these two 
factors affect the exit point is 
uncertain since it is difficult to ascer- 


dew 


tain how closely equilibrium ap- 
proac hed. However. the contact time is 
that it seems unlikely 
the major 


so very small 
that their effect. is 
involved, 


What 


answer is 


factor 


seems to be a more logical 
evolved when the heating 
effect of the liquid is considered along 
with the method of temperature meas 
urement. The dial 
commonly used are often 2 to 3 BF. in 


error plus the fact that gas temperature 


face thermometers 


measurement has some inherent errors. 
larve differ 


ence in the gas temperature and the 


which are magnified by 


surroundings. 

If the heating effect of the hot liquid 
is further considered at least most of 
the apparent extra dew point depres 
accounted for. Figure 3 


sion may. be 


141 


. 


hows the effect of this heating super- 
imposed on an actual dew point curve 
In this case the temperature difference 
between the dew point curve and the 
apparent dew port may he due to pos 
sible measurement error, the presence 
of hydrates, or a combination of both. 
event the heating accounts for 
the de pression 
dew pot and 


In any 
the largest portion ot 
It is possible that the 
equilibrium lines are 
coincident in the vieinity of the hydrate 
point that often very 
close to the bottom temperature in the 


approximate ly 


point Is 
separator 

Due to the uncertainty of the amount 
of “extra” 
hest to regard this as a 
the measured temperature as 
point 


depression obtained it) is 
safety factor 
and use 
the desig 
is contingent on the wellhead pressure 
the knockout temperature and the sales 


line pressure as major factors. 


n dew point. This dew 


bivure 4 is a correlation of these 
variables which expresses their neces 
sary relationship to produce vas with 
i water content of seven pounds per 
feet. the most 


million st indard cubic 


common specication 
sales line and wellstream pressures are 
usually fixed in a given situation, the 
knockout te mperature ts the chief con 
trolled variable lL enter 


it the left at the proper knockout pres 


sure until the horizontal line intersects 


the proper ile pressure | pon 


reading down vertically the maximum 


tllowable knockout temperature to 


produ e seven pound” vas is obtained 
If the flowing 
the plant 1s 


temperature of the gas 
iheve this fieure 
exchanger is needed. the 
installation the actual knock 
out temperature should lie about 5 to 
lo 


ras to allow for temperature tlhuctua 


enterins 
1 heat 
iverage 
point of the 


above the hydrate 


Keonomics 


The economies of low temperature 


plants ms more complex than the two 
dist ussed because rr 
ral factor. As a gen 


favorable 


previous types 


eoversy is an inter 


eral rule exhibit very 


whe re applic able 


from Figure 5, 


initial cost may be estimated 
the fieures shown not 
ineluding any equipment for process 
ing the liquid recovered. No attempt 
is made to correlate the latter 
both the number of stages and or tvpe 
of stabilizer varies with the conditions 


ind personal preference 
shown may be used for the preparation 
or preliminary cost estimates in the 
sv\stems 


comparison of the various 


Separators with a La50 psig working 


cF 
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RE 
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Figure 6 Effect of temperature and pressure on stock tank recovery in a typical case 


study 
bor 


pressures the 


pressure were chosen for since 


they are most common. interme 
diate knockout 
may be interpolated 

The way that the liquid re- 


eavery 


eurves 


only 
recurately estimated is 
Rather 


precise recovery calculations may then 


may be 
by analysis of the gas stream 


be made to determine the operating 


revenue. Results of several such inves 
tivations have been published 

the 
reased 
tively estimated by 


stock tank 


0.5 barrels per 10 F 


absence of an analysis the 


recovery may be conserva- 
assuming that the 
recovery will be increased 

decrease in the 
normal 


separator over 


temperature, 
For example. if stage 


produces 10 barrels 


stage separator 
separation at 
of condensate per Mime. low temper- 
iture separation at 20 F. will produce 
in additional 3.0) barrels per Mmet 
\ further inerease of not less than 10 
pereent may he expected if the low 
temperature liquid is then stabilized. I 
recovery by stage separation is over 
1) barrels per million 
recovery pet 


0.75 barrels per million. These figures 


the increased 
decrease is usually 


must be recognized as pure “rules of 
thumb” but have given reasonable re 
sults in many situations that have been 
examined 

In general the use of low tempera- 
will increase the stock tank re 

from 15 to 30 
single stage separation, If the low tem 


tures 
eovery percent over 
perature fluid is stabilized additional 
recoveries of 5 to 20 percent are fur 
ther After investigating the 
economics on numerous 


realized 
occasions it 
appears that stabilization will give an 
attractive return wherever low temper- 
ature separation is sound economies. 


The liquid recovery is a funetion of 


+ 


separation well as tem- 


perature. The former is fixed by sales 


pressure as 


line conditions and unfortunately is 


usually above the 
for separation, Most natural gas ex- 


optimum pressure 


perences retrograde condensate he- 


tween 250 and 650 psig whereas most 
lime 


above. Consequently optimum recovery 


sales pressures are 700 psig ot 
is not always experienced with this 
type ofl equipment The use of an in 
hibitos this disadvantage. 
however. since a much lower tempera 


oOVvercomes 


ture may be used to compensate some 
what for the higher pressure. Figure 6 
shows some typical recovery curves. At 
they are substan 


constant pressure 


tially linear with temperature. 

The operating cost of low tempera 
ture equipment varies from $0.20. to 
$0.00 per Mmefd in most. instances 
including the liquid handling equip 
ment. These costs apply to leases where 
ho unusual operating problems have 
daily 


existed and where only IrEsppen 


tion has been used 
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More Efficient Use of Engineers 
Needed as Shortage Continues 


mist 


INDUSTRY can and 


operate this year with undermanned 


& 


engineering staffs by: 
Proper indoctrination programs 
Making staffs effec- 
tive. 
Efficient use of supporting person: 


existing more 


nel, 
Avoiding waste of engineers’ talents. 
Using auxiliary sources of engineer- 
ing talent. 
Remedial attention to the problem 
of engineering turnover, 
Preparing the engineers of the fu- 
ture. 
These are the conelusions reached 
in a survey of 195 companies operat 
ing 5948 plants emploving more than 
2.750.000 people. The was 
conducted by the National Society of 
Professional Engineers to ascertain the 
methods of and re- 
taining an elflicient staff 


despite a manpower shortage of in- 


best iiss mbling 


creasing severity. Findings are reported 
in a booklet. “How to Improve the 
Utilization of Engineering Manpower.” 

More than 65 pereent of the partici 
pating compantes reported serious 
gaps in their combined staffs of L06.- 
OOO engineers. They declared a need 
for LL.O00 additional engineers in the 
fall of 1952 and another S000 by the 
spring of 1953 

The Indoctrination Program. 
Survey coneluded that proper utiliza 


tion of new is vreatly de 


pendent upon free communications 
with management. Early efficieney de 
mands an early acquaintance with the 
company and its policies. which will 
serve to help orient the engineer on 
methods and procedures to be used 
in his work 

Also vital to quick and efficient in 
doctrination is a realistic training pre 
vram. which in turn begins with good 
selection. The surves’s findings em- 
phasized that good men require special 
training in order to reach their own 
level. direction and pace of work, Can- 
didates of lesser abilitv will also pay 
off more quickly if the trainers gain 
an early measure of their strengths 
and weaknesses. 

Actual work 


found to be divided roughly 
classes. according to whether the new 


indoctrination was 


Into 


comers are recent graduates or expert 
the ex 


perienced engineer requires a shorter, 


enced engineers, Obviously. 
more spec alized program, 


1 Gulf Publishing ( 


mi pany 


Increasing Staff Effectiveness. 
The found that everywhere 
there is a determined effort to increase 
the effectiveness of the existing engi 
neering staff. Here are 
ways this is being accomplished: 

1. Centralization of top-level engi 
neering and clear-cut delegation of au 
thority and responsibility. The ground 
level work can then be decentralized 
into district or department areas with 
comprehensive standard practices and 
specifications, Also. it may be possible 


survey 


some of the 


to consolidate engineering departments 
through such centralization. This cuts 
administrative and clerieal costs. 
boosts efficiency and work output. 

2. Better original planning of work 
to be done is a fundamental factor in 
better utilization of engineering man 
power, One company uses an engineer 
ing planning group to take over esti 
mating. scheduling and budget contro! 
on engineering projects. This removes 
the burden from the individual engi 
neers and saves their time for more 
technical work. 

». Train engineers for supervision 
It has been shown that supervisory en 
eineers better results if 
they are trained in job methods. eu 
pervisory relations and techniques, and 


conference leadership. By these means. 


can obtain 


they grow to understand how to get 
the most from the people working for 
them. how to organize. and the most 
efficient methods for getting the work 
done. Some companies emphasize in 
relations and in 


struction human 


dustrial hology. 


Using Supporting Personnel. | 
cient use of subordinate personnel is 
best 


engineering 


one of the means of obtainine 
better utilization. Within 
the limits of the type of company and 
its policies. this can be accomplished 
by heavy emphasis on the use of les. 
highly trained personnel to relieve en 
These tech 
nical aides can be trained by the com 


vineers of routine duties, 
pany or in technical schools. Students 
who do not complete their engineer 
ing courses and personnel drafted 
from shop work are other sources. 

This program can be greatly aided 
by work simplification and job stand 
ardization 


Avoiding Waste of Talents. \ 


shortage of engineers ean sometimes 


be turned into a surplus by a careful 
assignment within a 


study of their 


Publi at j 


The survey revealed that of 


company. 
more than 850 empioves with engi 


neering degrees. only 70 percent were 
This 


vroup spent two-thirds of their time 


assigned to engineering duties. 


on engineering work and one-third on 
non-engineering work, This was equir 
alent to 15 percent of the total proup 
spending all of their time on engineet 
ing work, 

It was concluded that individual as 
should be reviewed to de 
termine if they their best 
contribution to the company and af 
ford the individual the best possible 
opportunity for utilizing his talents 


represent 


Auxiliary Sources of Talent. \-. 
the engineering workload hes become 
heavier within their own organizations, 
at least 50 percent of the responding 
companies are using some auxiliary 
sources of engineering talent to ease 
the strain on their staffs. Replies to 
the survey showed that this was broken 
engineering con- 
drafting 

retired 


down als follows: 
firms. 55 


firms. 


sulting 
contract 
engineers, 20 percent: non-citizen engi 


neers, 9.8 percent: research organiza 
lions, 20 percent. 

Other 
neering college tear hers and students 


auxiliary sourees are engi- 


and women engineer 


Lessening Turnover. 
percent of the companies surveyed 
found engineering turnover a problem 


in maintaining eflicient staffs. The 
companies generally agreed that 
ineentives are more important than 
benefits. The basie reason is that ben 


efits such as hospitalization. insur 
anee and penston plans have become 
venerally standardized, particularly 
among the larger companies whereas 
there is a differential in the 


incentives offered, The relative Import 


vreater 


tunce of the imeentives was viven as 
follows: (1) opportunity for advance 
stability 


ment: (2) of employment: 
(5) chance to receive 


extra 
(1) essential industry and (5) profit 


sharing plan. 


Preparing for the Future. [))«\\\- 
try can help to insure the supply of 
engineers by granting scholarships te 
worthy students and employes. It can 
help attract competent men to the 
teaching profession by offering coun 
seling and part-lime jobs. Education. 
in turn. can counsel students who do 
net complete their engineering courses 
Colleges 


can work with neighboring companies 


to train as engineering aides 


on a cooperative student plan 


‘d copy of the report sammarized in thi 
rtiele can he obtained tor &2 from The Na 
tional Society of Professional Engineers 
Fifteenth Street. Northwest. Washington 
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Mass Transfer Data 


For Furfural Extraction 


In this study the H.E.T.S. was found to be con- 


stant at about b.1 feet in a packed, countercurrent column 


at 211 F. 


Leo Garwin and Edwin C. Barber 


lab ma A RM oF Ile at 


furfural 


use ol 


refining of 


ALTHOUGH 
as a solvent for the lubri- 
cating oil fractions has been practiced 
middle and although 
capacity of commer 
this sol 
neighborhood of 
relatively 


Sines the 
the combined 
units using 


cial extraction 


vent is now in the 


100.000 barrels per day 
data 


evaluation of the per 


few fundamental are avail 
able on the 
formance of such units. Kemp, Hamil 
have reviewed the fur 
fural extraction process variables and 


ton and Gross 


have presented some 
performance data. Skogan and Rogers*® 


operating 


have carried out several series of oil 
extractions in 
They 
theoretical to ac 


solvent countercurrent 
individual equilibrium units 
found the 
tual number of stages to be apprecia 
bly lower than unity. This was attrib- 
uted to the use of single-stage equilib- 
rium data for the 
multi-stage operation involving a com 


ratio of 


evaluation of a 


plex system 
Columns packed with | or 11.-ineh 


raschig rings are used commercially 
for the furfural extraction of lubricat 
ing oil, but no data are available for 
the 
theoretical stage) of such packing in 
this extraction. Rushton® determined 
the H.ELT.S. for the extraction of lu- 
bricating oil with nitrobenzene at 50° 
in 
rings of 


(height equivalent of a 


a column packed with raschig 
unglazed 
from 


glass carbon or 


stoneware ranging in size one 


quarter to one-half-inch, and with one 


half and l-inch unglazed stoneware 
saddles. The average value of the 
H.E.T.S. for these packings was a lit- 
tle less than three feet. 

Some data have been reported by 
Ziolkowski’ for the extraction of three 
oil distillates with furfural in a tower 
packed with raschig rings or fitted 
with an agitator. These results, how- 
ever, are not translatable into H.E.T.S 
values because of the lack of equilib- 
rium data. 

The study to be reported in_ this 
paper was undertaken to obtain funda- 
mental transfer information on 
the extraction of a typical lubricating 
oil fraction with furfural in a packed 
The 
inches in diameter. It was packed to 
a height of eight feet with one-quarter- 
inch glazed porcelain raschig rings. 


mass 


tower tower selected was two 


The furfural phase was dispersed. 


Materials Used 


Oil Stock 
oil fraction from the vacuum fraction- 
ating tower of the Ponea Citv, Okla. 
refinery of Continental Oil Company. 
This normally fed to the 
refiners extraction unit. It 
possessed the properties as shown in 


Table A. 


This was a waxy pale 


fraction ts 
furfural 


D tv.e at 100 
at 1S 
iP 105 
Pour Po 
Flash Po $20 Open Cug 
405 Closed Cup ( Pensk 
Ma 
Fire } 
SUS Wat 107 
80 at 
fia 
' tra wat 
at room temperatur 45+0 Tag Robins 
Carbon, wt. percent 


Furjural--This was technical grade 
material, freshly distilled under vac- 


uum before use. 


Equilibrium Determinations 


Phe chemical complexity of lubri- 
cating oil is so great that a physical 
property varying with the composition 
is frequently used to represent the 
degree of paraflinicity or naphthenicity 
of the oil. In this study, the refractive 
index of the furfural-free oil was em- 
ploved. It has been noted by Dunstan 
et al.’ that the of a 


lubricating oil with 


refractive index 
varies linearly 
the specific gravity. Since the volumes 
of oils are additive. the specifie grav- 
ity varies linearly with composition on 
Hence. 


a volume basis. the refractive 


index should vary linearly with vol- 
ume. It may be assumed that the vol 


umes of oil and furfural are additive; 
consequently, all compositions are ex- 
pressed on a volume basis 

lhe temperature selected for the ex 
traction work was that of prevailing 


convenience but 


atmospheric steam, was 


chosen not only for 
also because it is close to the average 
of the top and bottom operating tem- 
peratures in commercial installations. 

In making an equilibrium determin 
definite volumes (measured at 


' of the oil and furfural were 


ation, 
mixed in a 500-ml. graduated cylinder, 
which was then placed in an oil bath 
where it was heated to approximately 
250° F. 
to approximately 211 


was then allowed to cool 
F.. after which 
time it was placed in a 21] F. constant 
temperature bath. The bath consisted 
of a water-filled crock containing an 
atmospheric steam coil. The water was 
covered by a thin laver of oil to re- 
duce evaporation. The oil-furfural mix- 
ture in the graduated evlinder was al 
lowed to equilibrate for a minimum 
The was fre- 


during the 


of one hour mixture 


stirred warming 


up. cooling down and equilibration 


quently 


periods. The volumes of extract and 
raffinate. which could be read directly 
from the cylinder graduations. did not 
change after one or two stirrings dur- 
ing the equilibration, indicating a 
rapid approach to equilibrium 

\fter equilibrium was established. 
each laver were 


definite volumes of 


withdrawn for solvent removal and re 
The 


raffinate sample was freed of solvent 


fractometric analysis at 50° C, 


by successive washing with twice its 


a modifica- 


volume of water. This is 


‘ort na preset it ‘ ext ting Lube 
nl sit? Furfura at thee nnual meet 
rhe the Amer (her “M 
Mr. G wit present addre Kerr- McGee 
OM Industries, Inc, Oklahoma City while Mr 
Harber ‘ tated wit? The Con 
pany, Houma. 1 
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TABLE 1 


Equilibrium Data 


Temperature 


All volumes are measured at this temperature 


N,.” of charge stock 


Furtural 
Kun Solvent Ohl Stock Raffinate Extract 
Number ml! ml mi m 
is 
213 
TT, 
3 
45 
; 
2 
136 


tion of a method developed by Man- 
ley.* The temperature of the water was 
and 200° F.. with 


no effect on the amount or composi- 


varied between 70 


tion of the washed oil. Three washings 
were found to be sufficient: five were 
more frequently employed. The velume 


of the washed oil was measured at 
211° F. Its refractive index was de 
termined at 50.0 Ol €. with a re 


fractometer. 
Solvent 


tract sample 


removed from the ex- 
distillation 
approximately 


was 
hy under a 
pressure of one-half 
atmosphere until the temperature be- 
van to rise. The oil was filtered throuet 
a Gooch crucible into a graduated test 
tube, where its volume was measured. 
The filtration procedure removed all 
sediment produced by furfural oxida. 
tion and decomposition; the Gooch 
crucible was sucked dry to insure es- 
sentially complete recovery of the oil. 


The last of furfural 


moved from the extract oil filtrate by 


traces were re- 
water-washing as was done in the case 
of the raffinate. The refractive index 
of the washed oil was measured. 

The equilibrium data are given in 
Table 1 and are shown in Figures 1. 
2. 3 and 4. 

The sum of the volumes of the re- 
covered oil in the raffinate and extract 
averaged 2.7 ml. less than the volume 
of the oil charged. This small consist- 
ent difference Was due to unavoidable 
holdups in transferring the raffinate 
from the separatory funnel and = the 
extract from the distillation flask. Be- 
cause the amount of surface for holdup 
was about the same in each case. one- 
half of this deficit volume was added 
to each of the observed raffinate and 
extract oi] volumes. It is these adjusted 
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211° F. 
1.4617 
OIL IN OIL IN 
RAPRFINATE EXTRACT Ny 
Volume Volume 

ml Percent ml Percent Ratfimate Extract 
“4 aT 178 
4 is $505 
24 ts 05 1.4089 
5 ‘ woo LATO 
4 " i 4655 
4 15.1 is 1 
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volumes which are 
table. 
The limiting solubility of 


Figure | were plotted from the least 


curves 


square straight lines of Figures 2 and 
. The solubility data represented by 
these best straight lines are shown as 
slightly curved lines in Figure 1. The 
tie lines of Figure | are located from 
the best curve through the experi- 
mental points of Figure 4 


Extraction Equipment 
The 


shown in Figure 5. 


extraction column proper is 
A schematic dia 
cram of the complete experimental 


set-up is given in Figure 6, 


presented in the 


The extraction column was fabri- 
cated from two-inch standard pipe. 
The steam jacket was constructed of 
three-inch standard pipe. Steam trac- 
ing coils were made of one-quarter and 
three-eighths-inch copper tubing. The 
adjustable leg on the extract outlet 
line was simply a section of  three- 
eighths-inch copper tubing: it 
sufficient flexibility to 
ready positioning of the furfural-oil 
interface at the bottom of the tower. 


pros: 


sessed allow 


Insulation of the nya keted sections 
of the 
portance because of the large heat loss 


column was of the utmost im 


temperature gradient and the relativels 
small liquid throughputs. When the 
steam-traced settling of the 
column were insulated with two lavers 


sections 


of three-ply asbestos and the flanges 
insulated with one laver of the same 
material, no difficulty was experienced 
in maintaining a temperature of 211 

throughout the extraction column 


The oil stock and furfural feed 
tanks each had a capacity of approxi- 
mately ten gallons and located 
on a level with the top of the extrac 
tion column. Feed rates were indicated 
by the pressure drop across 1/16-ineh 
orihiees in feed line. A’ small 


section of tiberglas was packed in the 


were 


eae h 


lines upstream from the orifices to 
prevent clogging. It was necessary to 
steam trace the oil manometer and 
its leads to prevent solidification of 
the wax. Both feed lines were con 


~tructed of one-quarter-inch pipe: they 
were insulated with three-ply asbestos 

Air pressure of about five psi was 
the feed tanks. It 


maintained in Wiis 


Figure 1. Equilibrium Diagram Furturol-Oil 
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quite constant by the ai 


ure regulator and constant water head 


device through which a small amount 
of air was bubbled continuously. 
Ihe distillation column was em 


ployed to separate the furfural from 
the extract 
about one-half atmosphere. The still 
pot consisted of an 18-inch horizontal 


oil under a pressure of 


section of eight-inch pipe. The column 
vas a three-inch standard pipe packed 
vith six feet of one-half-inch Berl 
saddles. The vapors from the column 
were condensed in a reflux condenser 
ind the condensate flowed through a 
liquid seal to collecting tanks. These 
had 


a capacity of about two gallons 


It was originally intended to use 
steam stripping for the removal of all 
of the furfural from both the raffinate 
extract. but this un 


The steam strippers shown 


and was found 
thea’ ssat y 


in Figure 6 were not used 


Operation 


of original oil 
for all 


most of the charge 


the amount 


Wis 


ivailabole not suflicient 
the 
stocks 


extract 


extraction runs 
prepared by mixing the 
raflinate oils of 
reconstituted stocks had a 
index within O.0OOF unit of 
Phe charge 
contained 3.5 volume percent 
furfural. This is the solubility of fur 
fural in the oil at 100° | 

lo begin operation, the feed liquids 
crcl the were allowed to heat 
for 
idmitting atmospheric 
the feed tanks. and 
the column jacket and the 
the During 
this heating up time 


were 
and 
Phe 
rebractive 
that of the 
stock 


pres 


Piltis, 


original stock, 


‘ olumn 
was done by 
the 


psig 


cre hour 
steam to 
coils in 
steam to 
coils of calming sections 
the column was 
full of liquid from a previous run 
Prior to the 
fural 


the pee heater 


beginning of oil and fur 
turned on to 
chest. the 
ing lines of the oil manometer and its 
leads, and to the steam jackets on the 
teed lines leading the 
column. The the column 
jacket was reduced to atmospheric bout 


flow steam was 


steam trac 


directly inte 


) psi was maintained in the calming 
section coils 

The flow of furfural and oil 
started at the desired ratio but at low 
ibsolute The furfural outlet lee 
and the steam valves for the feed line 
jackets were adjusted. The feed 
increased to the desired 


rates 


rates 
slowly 


were 


values. small changes being made to 


maintain the interface in the sight 
elass at the bottom of the tower and 
to have the feed streams enter the 
column at 211° F. About 25 minutes 


were required to obtain constanev of 
operating conditions. Samples were not 


as this occurred Time 


taken as soon 
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Figure 3. Location of Equilibrium Envelope for 


was allowed for one additional com 
plete change of the column contents 
(hased on the empty column). This 
was found to be more than sufficient. 
on the basis of an extended prelimi- 
for constaney of exit stream 


nary run 


refractive indices. 


The feed stream flow meters were 
used only for the indication of con- 
stancy of flow. The feed rates were 


caleulated from the extract and raffin 


ate rates. The volume of each effluent 


stream was measured by collection in 
definite 


a graduated evlinder over a 


the Raffinate by the Method of Least Squares 


were converted to 
by experimentally 


made at 100° F., 
volumes at 211° F. 
determined expansion factors 

Samples of the raffinate and extract 
were freed of solvent and analyzed for 
refractive index. as described pre- 
viously. 

In many cases more than one run 
was made during an operating period. 
As soon as the samples were taken 
at the termination of one run. the feed 
rates were adjusted to the new values 
Minor adjustments were usually neces 


sary to re-establish steady state operat 


period of time. The measurements. ing conditions 
no 
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Figure 4. Equilibrium Diagram 
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For an oil rate of 11.2 cubie feet 


per hour-square foot and a solvent 


THERMOMETER Figure 5 rate of 48.8 cubic feet per hour-square 
Extraction 


pa eae foot. there was a slight steady drop 


in the liquid-liquid interface at the 
bottom of the column even though 
all other conditions were constant 


lhis condition was aggravated by a 

slight increase in the flow rate of 

either phase. It is surmised that the 

column was in a condition of incipient 

flooding, although it was not possible 
to verify this conclusion visually, 


4” RASCHIG 
RASC! Ph 
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STEAM 
NLET 


reconstitution of the charge 


stock from previous raflinates and ex 


ro 


tracts was effected as follows: The 


pooled raffinate Was allowed to cool 
to room temperature and the furfural 
rich layer thus formed separated. The 
pooled extract, upon cooling, formed 
CONDENSATE such a small amount of oil layer that 

OUTLET the separation of this layer was not 
carried out. The furfural-rich layei 
from the raffinate was added to the 
extract and this mixture was separated 
into oil and furfural by distillation 


THERMOMETER under a pressure of about one-half 
atmosphere. A sharp temperature rise 
in the still poet contents characterized 
the end of the distillation. The oil 
residue was mixed with the oil-rich 
layer from the pooled raffinate. The 
mixture was used as the feed = stock 


for succeeding runs: the recovered 
furfural was used as fresh solvent. 
The extraction run data are pre 
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Figure 6. Schematic Diagram Of Extraction Equipment 
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curve results from a multi-stage equi- 
librium extraction than is obtained in 
, oF a single stage equilibrium treat. Sko- 
u gan and Rogers” have obtained results 
which tend to support this. Rushton 
~ . . 
found, however, that his single-, dou- 
ble- and triple-stage equilibrium data 
. 
Xr 30 _} were sufficiently close so that a single 
‘ 4 curve could be used without apprecia- 
! 
1 4 ble error. In this study, the column 
1,0 1.5 2.0 2.5 3.0 35 4.0 possessed about two theoretical stages 
SOLVENT-OIL RATIO and the use of single stage equilibrium 
Figure 7. Plot Of HE.TS. Versus Solvent-Oil Ratio data would not be expected to intro- 
duce any serious error. 
The values of H. E. T. S. found in 
this study are about 50 percent higher 
than those reported by Rushton for 
the system lubricating oil-nitrobenzene 
r at 50° F. Among the factors which 
5.0 a may account for this are differences in 
= the charge stock and solvent. as well 
. . 
4.0 as differences in column height. Rush- 
ul oF. ton found an increase in H.E.T.S. with 
r 30 column height. The height of packing 
q employed in the present work was al- 
+ most twice the maximum utilized by 
0J5 0.20 0.25 030 0.35 040 Rushton 
iL RATE, CU.FT/HR, 
Figure 8. Plot of H.E.T.S. Versus Oil Rate ACKNOWLEDGMENT 
Appreciation is expressed to Continental Oil! 
mpany r ppliving the haree stock 
tudied, and to Quaker Oats Company for a 
vented in Table 2 and in Figures 7 and feed stock sometimes being as nerous gift rfural 
ind &. The best straight lines shown small as 0.0000, When it is considered LITERATURE CITED 
te > Dunstar \ E.. et al.. Editors The 8 
on the plots were obtained bv the that the refractometer measurement is Yon 
uncertain by about. unit, the oxford University Press. 1998 
In caleulating the number of theo- SS, 
As has been pointed out by Rush- 
retical stages available in the column oe Kemp. | Ir, Ha n G. B. and 
ton,” the equilibrium curve (expressed Gross Ind. Eng Chem. 220 (1948) 
the method of Hunter and Nash® was ‘Manley, R. E., 1 Patent 2,000,707 (Ma 
; m terms of a physical property) for 19 
used. An operating point was locates a complex charge stock such as a lu- SRushton, J. H. Ind. King, Chem, 28 309 
on the triangular equilibrium diagram oil is not independent of the 
> reece 46. No. 1 1947) 
Figure 1) from the intersection of extent of extraction, and a different Ziolko Z.. Nafta 2, 299 (1946 
the lines connecting passing streams 
at each end of the column. Several 
| TABLE 2 
operating lines were drawn at random 
from this point, each line giving. upon Extraction Results 
intersection with the equilib ium Temperature 211 F 
curves, a set of refractive index values 
Ohl Rate* 
representing the quality of the oil in Solvent Free) Solvent Rate 
Refractive cu.ft cu. ft 
the streams passing eac h other at vari Rua ladex Feed Solvent-Oul WETS 
ous points on the column These sets Number Stock hr.-sq. ft hr.-sq te Ratie Raffinate Extract | ft 
of refractive index values were plotted " +4 
as an operating line on the equilib ‘ 
rium plot shown in Figure 4 and the 
number of theoretical stages stepped + 
off between the operating and equilib 173 ‘ 
The results show the for 
this <vstem and king to be constant 1732 
at an average value of about 4.1 feet, 4508 1730 
independent of flow rates. The data 
show some random seattering. This is 54 $504 4721 
believed due to the small changes in i744 
refractive index produced in the ex 
traction. the total difference in refrac ‘ ss ae 
| “ teu 
tive index between the extract and 
raffinate oils varying from 0.0100 to 4 459 4730 


difference ino refrac: 
the raffinate 


the 
hetween 


ool and 


index 


tive 


j 
| | m7 a, * The o 1 «tock tained 3 reent by volume of furfura This furfura’ Jed ler “Solvent Rate 
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DISTILLATE RESIDUAL DAILY 
FUEL IMPORTS 


CRUDE OIL GASOLINE KEROSINE 
Pro- Runsto Stocks Pro- Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills End of duction Endof duction Endof duction Endof duction duction Crude Total 
MONTH Daily Daily Month Daily Month Daily Daily Month Month Daily Month ou Olls 


248,418 


Tune 6.130 6.575 248,170 

aty 6.14) 6.402 250.847 140,931 “4 
\ugust 6,282 6,539 254.276 124,202 
September 6,261 6.558 254.900 124,530 H4 
etober 6.375 6.446 212,266 18,864 363 
November 6,272 6.609 261.100 122.72 405 
December 6,182 6.646 255,783 134,867 393 


nuar 6.217 6,640 254,007 4.04 44.339 22.679 1,456 38 39 523 
Februar 6.367 6.673 255.900 3,109 151,912 s70 8,530 1 528 55.369 1320 401 440 
Marc! A388 6.640 259,126 160.689 6.5817 400 v4 47.971 510 “47 
Apr fi.424 6.435 270,679 2,908 151,800 8.455 1.312 O64 8561 
May 5.107 4.905 290.813 2.204 23,656 2°29 “614 51.648 545 
lune 6.197 6.825 285.064 4.164 120,166 $17 73.061 455 65.491 228 45.688 
1,3 6.927 275.95 4.295 116.566 27.387 1,475 85.775 237 52.245 507 


Now., 1952 


af 


Chance 


Week Ended 


ipany Publicatio 


DISTILLATE FUEL STOCKS 
” Bere Moot? — A 
1951: 
M 6.436 41.65% 21.974 1.219 0,272 1265 30879 518 576 
26.204 254 140 277 42.508 S76 
24,679 1,228 84,252 27h 46,320 546 
$2,425 1,233 44,028 226 48.505 529 780) 
15.77: 1,282 104.082 1.22% 40.608 500 
5.759 1,295 100.544 224 49,573 42 764 
1,358 10) 608 1404 75 
27.088 1.442 86.619 1,313 42.853 424 
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QO LiQuio GRADIENT, INCHES cepted during the past two devades 


6 47 A, GRADIENT UNCORRECTED FoR as the criterion for setting tray diam- 
VAPOR RATE eters. Recently, however, attention has 
° Vy TOWER VAPOR LOAD, CFM been directed to the actual physical 
= p++, Dy TOWER at the cap. These studies have indicated 
=a FLOW OVER THE Gem the relationship between trav con 
nal NUMBER OF ROWS OF truction details and the capacity: 
CAPS NORMAL TO THE -pacing relationship thus pointing out 
DIRECTION OF LiQuID the permissible variability in operabl: 
ens designs and a more fundamental ap- 
0.34 = roach to tray sizing 


4} 2” WEIR The Allowable Velocity Concept 
| + WEIR WEIGHT Phe allowable superficial velocity 
oncepl is prese nted in the literature 


HEIGHT 


kK \ 


the derivati f thi tion tl 
008 | 4 w derivation of this equation ie 
ATA 
frictional drag on a is 
0.06 - A equated to the gravitational force. It 
~ assumed that all the droplets ar 
° 6 Fs of constant diameter and that the friv 
a 004 : j tional drag com flicient Is also con 
-tant. Values of have been pre 
003 | -ented as functions of tras spacing 
by « g ‘ 
ZERO SKIRT CLEARANCE ub tituting “satisfactory product 
sperating characteristics of commer 
002 + ‘ cial fractionators into «A 
It has since been reported’ that the 
Y | correlation may be improved by bas 
ine ihe allowable velocity on only the 
tower free area or in other words the 
4 ; capped portion of the tray rather than 
20 so 40 6 80 20 the entire tower cross ectional are: 
QO,/0, This would in effect eliminate the var 
introduced by differences n 
Figure |}. Est moting liquid gradient liquid downflow allowances from tower 


to tower. [Tt is even conceivable that 
the lower allowable velocities attril 


uted in the literature to decreased 


-urface tension of the tray liquid may 


ictually have been associated with 


F h d F double How trays and that correlation 
roth an oam ht not have 


with capped area mi 


Vielded any apparent surface tension 


The Bases for Tower Sizing 


Souders and Brown minimum 


tray spacings of 12 inches and extra 


polation of their curves to lower spac 


ings is indeterminate <ince this would 


Studi liauid i indicate zero allowable velocity at 
“Studies on vapor-lquid interaction at the cap about seven-ineh spacing. Commercial 


bubble eap fractionators are known to 


enables a more fundamental approach to tray sizing. 


. 
operate at spacings as close as 31 


inches.” The desire to establish a basis 


for design of low tray spacing instal- 


lations which would also be in agree- 


ment with all available data on tray 


Frederick A. Zenz ay 

capacities prompted an experimenta 
study of the action of gas and liquid 
vow Tor at both single caps and over tray 


sectors in glass and lucite apparatus. 


FEW SUBJECTS in the chemical allowable superhicial velocity concept 


engineering litetrature have been given derived from conside rations of droplet Air-W ater Tests ‘“ 
as much thought as fractionation and drag coefficients and correlated with 
the design of bubble tray columns. The — tray spacing. has apparently been ae- Visual observation of bubbling trays 


| ‘ ove? 
Ae 
(p /p \) 
>? 
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TABLE 1 


Minimum Allowable Tray Spacing 
(Water, Light Oil, Gasoline) 
Slots Blown Open 


Tray Spacing, Inches 


Slot Submergence, laches 


operating on air-water showed that at 
low vapor rates the gas emerges from 
the slots intermittently and 
bubbles through the tray liquid creat 
ing essentially no froth and thus pre- 
senting only bubble surface and time 


rises as 


of contact for effecting mass transfer. 
Under such conditions of operation 
it is obvious that narrower slots and 
vreater liquid depths would improve 
trav performance as reported in the 
work of trays 
operating under more conventional 


Carey. However. on 


loadings where slots are blown 1.,-inch 
to 1! ,-inches open, slot dimensions and 
liquid depths greater than 21, 

exhibit any effect 

efficienes At these moderate 
higher gas velocities the liquid is well 
agitated into foam or froth occupying 


inches 
no longer upon 


a zone that is higher above the top 
of the trav than that which would be 
occupied by clear liquid if no vapor 
were passing through the liquid. Above 
this there another 
zone of droplets, the height of which 


7one occurs dense 
was found to depend on vapor rate 
and slot submergence. It is this zene 
that must be kept in the space between 
the travs. Above this there is 
a third zone composed of a fine mist 
that mav extend. at least intermittenth 
a distance of feet above the 
middle and will thus always ex 
tend to the next plate. The percentage 
that this mist 
is small. and henee. has only a small 
effect) on efficiency. At Vapor 
rates greater than required to blow 


zone 


~t veral 


entrammment represents 


tray 


slots more than about 1! inches open 
the vapor creates a high velocity gas 
pocket or cone surrounding the cap 
and the volume 
of vapor throughput per unit time is 
generally such an extent 
that tray efficiency rapidly diminishes. 
It would therefore appear advanta- 
ceous. if not essential. to set specifica: 


contact surface per 


reduced to 


tions which will insure operating with 
slots than 0.3 
inches than 1.2! 
tray 


hlown open not less 


not greater 


minimum allowable 


and 
The 


spacing to maintain the dense middle 


inches. 


Siot Dimensions Investigated 


Multiple Slots Single Slots 


Reference System 


4 
/\ 


t 


34 slots 


20-cap tray section 
25 slots per cap 


Spells 
4 


Aw Water 
Aw Gasoline 
Aw — Crude Ov 


TABLE 2 
Reported Slot Aeration Studies 


zone ol droplets between trays is given 
in Table 1 as a function of slot aera- 
tion and submergence for the system 
air-water. 

In order to make the data 
presented in Table | the degree of 
slot 
\ series of simple air-water 
with 


use of 


operating must be eal 
culable. 
tests 
a single conventioual 3-ineh d. cap 
and a full 
20-cap tray sector holding one inch 
diameter The details of the 
single cap experimental apparatus 
The data 
were compared with those of other in 
vestigators working slots 
and were all found to be adequately 
represented by the relationship: 


opening 
were therefore carried out 
scale lucite replica of a 
caps. 


have been reported earlier.’ 


with single 


nws 


(Bb) mav be 
greatly simplified in graphical form." 
The wide range of slot dimensions and 


Solution of Equation 


sVstems reported in the literature are 
summarized in Table 2. 


Application to Tray Sizing 

In applying Equation (B) it is pos 
sible. for a given tower, to compute 
the operating slot opening from the 
number of caps. the cap dimensions 
and the tower load or in anew desien 
to specify the desired slot opening and 
thus determine the required number 
of caps for a given design load. It is 
practice to the 
such that the minimum distance be 
tween caps is not less than twice the 


veneral space cay 


operating slot opening. This insures 


Publication 


the 
issuing from adjacent caps and thus 
reduces any volume. 
With this specification for cap spae- 
ing plus a designated operating slot 


no interference between Vapor 


loss contact 


opening it is possible to compute the 
Vapor capacity of a single cap from 
Equation (B) and thus determine the 
total number of caps and the required 
capped area. The procedure to be fol- 
lowed is outlined in detail in the tray 
sizing analysis Chart I. 

In computing the required capped 
area allowance must be made for the 
effective the 
periphery and at the overilow weirs. 


losses in area at tower 
In the sizing procedure outlined in 
Chart I it is suggested that this loss 
in effective area be taken as 20) per- 
cent of the caleulated active area in 
making the preliminary layout. This 
loss in effective area will be less the 
smaller the cap and the 
the diameter. Kirschbaum’ re- 
ported an experimental investigation 
of the effect of cap diameter on the 
capacity and efficiency of an alcohol 
still three feet in diameter with slots 
open O.85 inches all) in 
stances. His data in terms of effective 
area loss are presented in Table % 


size larger 


tower 


blown 


TABLE 3 


Loss in effective capped area as a function 
of cap diameter for a three-foot diameter 
tower 


Effective Area Loss Percent of 
Calculated Active Area 


Cap Diameter, mm 


1 
8 4a ar Water 
i2 ’ Mutt : 
5 ” 4a Aw Woter 
‘ 5 ! Huntington 4 
Ib 
12 Rogers Aw Wolter 
2% 10 ; Ng ~Weter 
Aur Woter 
one 22 
to 0394 
“A Zenz 
1/8" ve" ° 
— 
. 
| 
V. f (B) 
243 
w 5 
“) 
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He coneludes that in this instance the 
optimum cap diameter (based on tray 
cost and capacity) should be about 


three inches which corre sponds lo ap 
proximately 20 percent effective area 


loss 

In design work the 
sketch will in all instanees permit exact 
evaluation of this loss and it is only 
added in the preliminary sizing chart 


computations to reduce the number of 


tray layout 


trial layouts required before arriving 
ata satisfactory arrangement. The 
design examples illustrate this 


two 


promt 


more ellectively 


Onee the capped area has been com 
puted the addition of the 
area required for the licquaied load. as 
illustrated Chart I. the total 
required tray area and the tower diam 
Allowable dow neomer liquid Ve 


downflow 


ives 


two inches per see 


low a 

ond and high 
second have been encountered in prac 
ties a 


to assume four inches per second for 


locities as 


as its inehe per 


reneral rule it is customary 


design purposes in the absence of sp 


cifte information on the foaming tend 


ency of the liquid in question 


Tray Spacing 


Having determined a tray diameter 
and knowing the operating slot open 
ing the tray spacing is obtained from 


Fable 1. Note that in applying Table 


| the slot submergence must be ealeu 
lated. Slot submergence is detined as 
the sum of the cap static seal, plus 
the liquid erest over the overtlow weir 
plu half the liquid vradient across 
the tray hxcept in instances where 


very close trav spacing is desired and 


the mav have strong 


tendencies the 


he 


foaming static seal may 


be taken as one-quarter inch or more 


Phe liquid crest over the weir is cal 


culated from the Francis weir equation 


ere ular 
hve 


estimated from Figure | or calculated 


or Gourley’s’ relation for 


downeomers and the eradient may 


more exactly from the equations pre 


sented by Davies.” Figure | was calenu 


lated from Davies’ equation for caps 


on equilateral triangular spacing with 


a number of simplifying assumptions 


dimensions hased 
upon It should be 
emphasized that Davies’ data were ob 
light 


bons of low viscosily with caps three 


to relative tray 


existing designs 


tained for water and hydroear- 


to six inches in diameter, Experiments 


water on tray sectors with one 


inch diameter caps indicated that Fig 


ure | predicts far greater gradients 


than experimentally observed. The siz 


ing analysis Chart [ presents a com 


plete summary of the method of sizing 
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travs and obtaining the tray 
Iwo tray design examples are included 
at the end of this paper to illustrate 
the method and the variability in oper- 
able designs. The gradient shown for 
the example using one inch diameter 


spac ing. 


caps is based on the air-water tests of 
the 20-cap tray sector. 


Liquid Foaming Tendency 
Table 1 presents the minimum al- 
lowable tray spacing required to main- 


tain the dense middle zone of droplets 
between trays for the system air-water 
and air-gasoline. These data should 
therefore be applicable in the design 
of light hydrocarbon towers. oxygen 
fractionators and in general for any 
design in which the liquid is known 
to exhibit no excessive foaming tend- 
enev. The literature indicates a 
deal of work devoted to attempts at 
correlating the tendeney of 


liquids with their physical properties. 


vreat 


foaming 
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data similar to Table I for various 
liquids of commercial interest such as 
the ethanolamines. crude oil, furfural, 
phenol etc These studies have already 
. shown that in addition to the degree 
of foaming account must also be taken 
of foam retentivity or breaking time. 
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Chart II. Hydraulic analysis of tray design 
but as yet no satisfactory results have When dealing with certain types of 
been published. Experiments are at liquids adequate residence time must 
present being carried out to determine be provided in the downcomers to 


permit equalizing the rate of foam for- 
mation and breakage or else a con- 
tinual buildup of foam may tend to 
vapor bind the trays and in effect 
Hood the tower. Such added residence 
time must be afforded by increasing 
downcomer height rather than increas 
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ing downcomer area and thus increas- 
ing tower diameter. This avoids in- 
creased length of liquid travel across 
the tray with the consequence of even 
greater foam production and also 
avoids possible tray” instability. In- 
crease in tower diameter would in 
most instances be far more costly than 
increase in shell height 


It might also be noted here that cor- 
relation studies are now in’ progress 
to link the froth height-slot- velocity- 
submergence data for bubble cap trays 
with data on perforated plates. In ef- 
fect a bubble cap tray is nothing more 
than a sealed perforated plate. The 
cap is essentially an elongated inverted 
hole with serated edges which acts as 


a seal to prevent backtlow of liquid 


and thus provides greater range of 
operation. Zhavoronkoy and Four- 
mer'’ have already reported data on 


the variation of froth height with hole 
velocity and liquid submergence for 
a perforated plate operating in air- 
water tests. It is anticipated that such 
studies will shed considerable light on 
the similarities in design principles 
for all vapor-liquid contactors of these 
ty pes. ‘ 
Tray Hydraulics 


Chart IT presents summarized 
procedure for makjng hydraulic 
analysis of a tray design to determine 
pressure drop and stability. The re- 
lationships for caleulating cap pres- 
sure drop are taken from the work of 
Ciealese et al’. They have been used 
over a long period of years and found 
to give excellent agreement with pres 
sure drops reported for a variety of 
operating towers. It should be em- 
phasized that the hydraulic analysis 
is also a check on the allowable tray 
spacing from a liquid load flooding 
approach, in most instances the foam 
entrainment to the tray above will set 
the minimum allowable tray spacing 
However, situations do arise in which 
the liquid load controls the tray spae- 
ing. Chart IL is fairly self explanatory 
and should present no difficulties even 
to a novice in this field. 

In order to illustrate to some extent 
the variability in operable designs and 
the effect of cap diameter and sub 
mergence two suggestive designs are 
presented in Figure 2 for a tray to 
handle 360 cfm of vapor and 48 gpm 
of liquid. The liquid density is 45 
pounds per cubie foot and the vapor 
density 1.25 pounds per ecubie foot. 
The foaming tendeney of the liquid 
was taken as approximately that of 
water. It is assumed in all instances 
that ne D0 percent of the cap per- 
imeter and vy is taken as 4 inches per 


second, The gradient for l-inch caps 
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Figure 2. 


Ilustrotive design layouts 


is taken from data on air-water tests 
across nine rows of caps. The 3-inch 
cap gradient was estimated from big 
ure |. Both layouts are for the same 
loadings and thus illustrate in addi 
tion the efleet of cap size and capacity 
on allowable tray spacing. The loading 
conditions were taken as fairly rep 
resentative of actual proposed instal 
lations. An original proposal sug 
vested the three-inch cap layout on 
12-inch tray spacing. Other limitation- 
on the plants made it extremely desit 
able to reduce tower height and a de 
sign based on one inch diameter cap 
with four-inch tray spacing wa 
adopted Both designs are accompa 
nied with the corresponding caleu 
lated figures based on use of Chart- 
Land and should adequately illus 
trate the method of arriving at the es 
sential dimensions and details of an 


operable tray design 
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CONDENSER TUBES AND PLATES ‘ 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer. 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
tion, air entrainment, water velocity, impingement attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 


As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for it on your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1.; Detroit, Michy 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~— 
eles Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S ““MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 14 Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liequid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service, 


Dowell Service offers fast. effective chemical cleaning of 


water lines, disposal lines and 


pipelines of all) kinds 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling ts 
necessary. Dowell solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
licquad, Dowell solvents 


connections. Because they are 


reach wherever steam or water can flow, cleaning places 


inaceessible by other methods —angles, curves, valves, 


complicated surfaces and hook-ups. kapertenced Dowell 
engineers do the job using Dowell-designed truck-mounted 


pumps, mixers and control equipment, 


Many 


chemically by Dowell. If you have boilers, 


other types of equipment can alse be cleaned 
condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity. let Dowell 


Service save you time and money in maintenance cleaning! 


FIND OUT ABOLT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster better than out-dated mechanical 
methods. Call your nearest Dowell office tor a fact-filled 
book. Or write direct to Tulsa, Dept. AS] 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers Condensers Heat Exchangers Cooling Systems 
Pipe Lines © Piping Systems ¢ Gas Washers ¢ Process Towers 


Process Equipment ¢ Evaporators ¢ Filter Beds ¢ 


Tanks 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 
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Barber, Garwin Do Australian Author Anson's Papers Evince 
Furfural Article Once More in Print Interest in Engineers 


| (saarwin, a semor chemical eng Australia has been prominent im print It takes no vreat 
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her managed to make lieht of the miles its more successful citizens. George F Kneimeer and the Art of Persuasion,” 
between to turn out the top-drawer piece Mapstone, who put together “Simplying m page 116 in this issue of Perroteum 
page 144 Extracting Lube Oil With Data Correlations by Nomograph, ReFinek, the president of Ben Franklin 
urtural.” Garwin, the senior of the pair viich starts on pas 119, has hee Refining Company, who also is vice 
BLS. at the College the City promiment im print, PerTROLeEUM + president of Bell Oil and Gas Com 
w York in I , : hi LA trom FINER print, ay back im 1949. Fh pany, Tulsa, has written “Fngineerin: 
klyn College in 1942, and his Ph.D name has been tered amongst ou As a Profession” and “The Engineer's 
Special Interest in Finance.” 
Beginning his executive professional 


University of Pennsylvania in ' on numerous occasions 
Durtne his career he has rked chiet chemust at the shak 
Publicker Industries, Wyeth, Ine develop thoratory ot National Ol career as assistant secretary with Mid 
onsultant on extraction of pemet ‘ Glen Davis, \us Petroleum Company in 1919, Ansor 
ntinental Oil Company, Okla jomed Altitude Petroleum Company tw 
\ & M College, and in 1951 vears lates He became pre sident ot 
Kerr-MeGee, To date he has had Altitude, and when this company merged 
papers published and is a member Benz and Tucker with Bell Oil and Gas, he was named 
everal professional socreties vice president of the merged companies 
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What you pay for valves is not the final criterion of value. Not 
when maintenance costs can quickly equal or exceed purchase 
price. And a valve that threatens production is no bargain at any 
price ... no attraction to a thrifty buyer. 
Take this case in a large eastern paper mill. A single bank 
of water pumps supplied the entire mill. Leaky check valves at 
these pumps were a constant problem. Regularly, the checks Crane Check Valves are made 
needed replacement, only to be found leaking between pumping in all types, in brass, iron, 
cycles a few months later. steel, and alloys. See your 
A change-over to Crane Quality Check Valves put a complete pinata 
stop to this costly maintenance and threat to production. Installed 
well over a year, Crane checks are protecting the mill against loss 
of water pressure at no added cost. 
Today, more than ever, you need greater assurance of quality 
in piping materials. You get it in Crane Valves—the recognized 
standard of quality with thrifty buyers in every industry. Your big 
Crane Catalog offers complete selections for all needs; your Crane for i|\ 
Representative is always at your service. the me || i\ 


THRIFTY 


VALVES 


Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas. 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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Here’s More 
Information on Advertised Products 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
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Corp 
Ihe Aw Preheater Corp 
Ihe Aietool Manufacturing Co 
Alan Wood Steel Co 17 
Aleo Products Division American 
Locomotive Co 229 
Allis-Chalmers Manufacturing Co 15 
Alloy Steel Products 4 
American District Steam Co a 
American Keeording Chart Co 
Ihe Annin Co 
Atlantic Refining Co 
Attapuleus Minerals & Chennecals Corp 4. 
Aurora Pump (« 18 
8 
Ihe J. B Beawd Co 25 
Bethlehem Steel Co 185 
W.H & LD Bew 
Bigelow-Liptak Corp 8) 
Black, Sivalle & Bryson, Ine 
Blaw-Kaox Co 218 
W. H. Brady 143 
Bridgeport Co 67 
The Bristol Co ‘ 
Brown & Root Inc 
c 
Corp ee 
Ihe Chapman Valve Mig. Co a4 
Chase Brass & Copper Co lb 
Chemeal Construction Corp 
Clark Bros Co 
Condenser Service & Engr. Co 195 
Ihe Cooper-Bessemer Corp 16? 
Corning Glass Works 
Crane 199 
Crane Packing Cx 208 
Croll-Reynolds Ce 39 
Crouse-Hinds 22-23 
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What's New in Manufacturers’ Literature 


Laboratory Safety 

The new edition of the “Manual of 
Laboratory Safety” has been made avail- 
able by Fisher Scientific Company. The 
48-page book has chapters on accident 
prevention, first aid, fire prevention and 
safety equipment. Also included in the 
publication is a reproduction of the Lab- 
oratory Chart, which con- 
tains, in alphabetical order, rapid treat- 
ments for a comprehensive list of lab- 
oratory mishaps, both external and in- 
ternal. 


Circle No. 1 om Postcard 


Valve Selections 


A catalog digest, containing useful 
pressure-temperature rating charts and 
trim charts for both forged and cast 
steel valves, has been issued by Ohio 
Injector Company. In addition the book- 
let contains a pressure-temperature 
chart for Composition Disc Applicati 
im bronze iron valves. 


Circle No. 2 on Postcard 


Corrosion Solution 

The U. S. Stoneware Company’s new 
bulletin not only gives a description of 
Tygon paint but also incorporates in- 
formation on Tygorust, a new “no-prep” 
vinyl primer, Entitled Bulletin No. 730, 
it gives applications of the two paints. 
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EASY TO USE... FREE 


Circle on one of the cards ot right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you wont more 
information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That's all there is to it. No postage 
is required if card is mailed in U.S.A. 
Your request will be forwarded 
promptly to the compeny concerned, 
and the reply will come direct to you. 


For copies of the catalogs and new 


literature listed, use one of the 


convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 


Compound Steam Trap 

Bulletin No. 215, issued by Armstrong 
Machine Works, covers the purpose, 
operation, physical data, capacities, in- 
Stallation and prices of their piston- 
operated compound traps. The traps are 
used on equipment producing large 
amounts of condensate such as purifiers, 
separators, evaporators and large stor- 
age type hot water heaters. 


Circle No. 4 om Postcard 


Compressors 


A new M-Line Compressor bulletin 
issued by The Cooper-Bessemer Cor- 
ration, provides basic application data 
or design specifications on the com- 
y’s line of reciprocating compressors 
rom 100 to 5000 hp. 
Described in the bulletin are type EM 
type FM and t JM multi-stage and 
multi-cylinder units. 
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What's New in Manufacturers’ Literature 


Measuring Instruments 

Catalog 1520, issued by Brown Instru- 
ments Division, Minneapolis-Honeywell 
Regulator Company, describes elec- 
tronik non-control precision instruments 
which employ a potentiometer, Wheat- 
stone bridge or other measuring circuit 
to measure temperature, pressure, flow, 
pH and many other variables. 

Detailed specifications for each par- 
ticular model are presented, together 
with information on specially adapted 
electronik instruments such as the elec- 
trometer, function plotter, scanning sys- 
tem and others. 
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Use one of the free and convenient Reader Service Postcards on this 


page to request copies of the catalogs in which you are interested 


New Grommet V-Belt 
Allis-Chalmers Manufacturin 


pany’s “Texrope” 


scribed in a recen 
Claimed to have 20 to 50 percent longer 
belt with- 

e bulletin, 
it is cooler running, is shock absorbent, 
has one-tenth the shrinkage and one- 
third the stretch of other belts and of- 
fers less slip. 
Circle No. 7 on Postcard 


life, the “Texrope” is the onl 
out a splice. According to t 


Com- 


rommet v-belt is de- 
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y published bulletin. 


Aliphatic Nitrogen Compounds 
“Aliphatic Nitrogen just 
published by Carbide and Carbon Chem- 
icals Compa ~ , a division of Union Car- 
bide and Corporation, discusses 
the 35 aliphatic nitrogen compounds 
sold by the company; their uses in many 
industries, physical properties, specifica- 
tions, shipping data and constant boil- 


book 

he book lists 18 amines that are 
available in research quantities and gives 
their suggested uses. An entire section 
is devoted to the specification test meth- 
ods used by Carbide for its aliphatic 
nitrogen compounds. 


Circle No. 8 on Postcard 
Small Steam Trap 
Bulletin No. 351 issued by W. H. 
Nicholson & Company descri a new 


Type D thermostatic bellows steam trap 
recently added to the company’s line. 
Intended to meet the requirements of 
many applications | wd a smaller trap, 
this unit is smaller in size, capacity 


Circle No. 9 on Postcard 


Ease Computor 

A new catalog describing the applica- 
tions, methods and features of the Ease 
Computor has been issued by Be 
Instruments, Inc. This analog computor 
functions as an equation solver, simula- 
tor or testor. 


Circle No. 10 on Postcard 


Pump Applications 

“Nagle Pumps Selector,” a new bul- 
letin published by Nagle Pumps, Inc., 
contains descriptions and suggested a 
plications for nine widely-used Nagle 
centrifugal pumps for industrial appli- 
cations, 


Circle No. 11 on Postcard 
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What's New in Equipment 


Catalyst Dust Separator Portable X-Ray Unit 


the Centritx Corporation has mace Phe Andrex 
ivailable a new type Cl) Catalytic Dust 
Separator design which it claims offers 


portable ray unit, che 
veloped and used ino kurope under the 
name of Fedrex, has been made available 
efficiencies of 95 percent and over. The ty ce in this country in a new and improved 
lesign is used for mternal separation . model by Holeer Andreasen, Ine. For 
neountered in catalytic hydrocarbon / 4 industrial 


radiography, this unit: repre 
racking processes utilizing reactors, 


: sents a departure from traditional design 
elutriators and revenerators, and also . ‘3 m that \-ray tubes and other high 
tor external service on lines or ducts ; j tension parts are combined into one 
Test results with the CI) unit of over bay single all-welded steel tank 

95 percent separation efficiency at rela ae High tension cables, cooling connec 
tively low loadings have been obtained . Bs tions, separate transformers and cooling 
using dust passed by an ele« pumps have all been eliminated, result 
trostatic precipitator This dust was ing leht enough tor one man 
omposed of particles all of which were to carry, At present the unit is available 
less than 40 microns m size in capacities of 120 and 175 kvp 


(Circle No. 12 on Postcard) (Circle No. 18 on Postcard) 
Fiber Glass Safety Hat 


Filling the need t more rugged 
safety hat with long lite as the job 
eut out for the new sat-hed-hat manu 
tactured by United States Satety Serv 
ice Company. Made ot glass, whicl 
offers the greatest strenuth-wemht ra 
ton of any material currently beim, 
used in the manufacture of satety hats, 
the saf-hed-hat is said to wear twice as 
long 

Phe cradle of the hat can be quickly 
and easily adjusted to fit all head sizes 
ind complies with Federal specifications 


(Circle No. 15 on Postcard) 


Enclosed Motor 


Complete intormation about the new 
totally enclosed motor developed by U.S 


Reinforced Plastic Tank Electrical Motors, Inc., is contained ir 


he comp: *s recentl ssued) Bullets 
Reimtorced plastics, combining tibes Versatile Ratchet Wrench 


No. 1784 
glas mat and laminac polyester resin, Made commercially available for the 
ire used in the production of Murdock (Circle No. 16 on Postcard) first time, Tubing Appliance Company's 
Tank and Manufacturing Company's n end rachet wrenel 
ene ache eneh 
new corroston-resistani crude onl Hits metre from anv sick of P 
storage tank ' 


socket, over and completel 
The company clanms that becaus: Poweractor Positioner and ¢ pletely around a 
material's resistance ‘ pipe oor tube and stramht dows 
iaterial’s sistane ‘ ‘ 
electrolysis, the tank will atl Nccurate positioning o 
utlast conventional types, reduce vapor erated devices is the tunety ntil recently the rmed be 
and afford lower cost) shippi new pe poured tull production or this took 
asier erection. Above is positioner mnanuiacturer claims that user tine 
a fiberglas-remforced laminac tured b he studies show producti 
| tanh 1 a stave yor } ire cutlh tr, OO per 
\mer ‘ il ( ! 3 s 
espective producers of the remtor 


steard 
thatertal and resin 
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McKEE ENGINEERING 
ASSURES YOU A 
CORRECT PLANT DESIGN The object of all McKee refinery engineering is to provide 
acilities of such design as to obtain fullest advantage from the 
FOR ANY PROCESS process involved. In a word, to get the greatest yield of highest 
quality product at lowest cost. 


McKee Company's enlarged process engineering facilities, 
design, engineering, procurement and construction services are 
backed by a long, successful record of attaining this objective 
for refiners in every quarter of the globe. 

These services are available to you to any extent you require 
them —from consultation to a turnkey job on a complete refinery. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20, N. Y. @ Washington Office: 
1507 M Street, N.W. Washington, D. C. @ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd 

District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma 
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[| What's New in Equipment | 


Rust Preventive 


Sons, Inc., has issued 
a new bulletin describing its rust in- 
hibiting paint, S.R.P. The illustrated 
folder presents facts about S.R.P. which, 
claims the company, prove it superior to 
both red and blue leads 


(Circle No. 21 on Postcard) 


Sonneborn 


Mobile Hydraulic Lift 


\ new mobile hydraulic personnel lift, 
combined with a heavy duty hydraulic 
jack, has been developed by Hamlin- 

Klock Corporation 
Capable of raising a 
crew 38 feet above 
the ground on an 
eight-foot platform, 
the lift is built around 
a heavy, pneumatic 
tired trailer and is 
self-powered with a 
7% hp. engine with 
self-starter 
The platform can 
be rotated 360° from 
the top. The lift is 
equipped with a re- 
movable jack post 
with a 6000-pound 
lifting capacity for 
such difficult jobs as 
raising roofs of large storage tanks and 
reservoirs 

Many safety features are provided. In 
case of a complete rupture of a hydrau 
lic line, the lift will descend at a con 
trolled slow rate 


(Circle No. 22 on Postcard) 


Hydraulic Arbor Press 


The new bench type Arbor Press de- 
veloped by Manzel can be used for 
straightening, material testing, bending, 
bushing or bearing removal and replace 
ment. Vee blocks and a bearing plate 
ire furnished with the press 


(Circle No. 23 on Postcard) 


Flexible Tubing 


Flexible tubing for ventilation, fume 
and dust removal and materials handling 
is described in a new bulletin available 
from Flexible Tubing Corporation 
Called Catalog C2-4, it gives detailed 
information on Spiratube A and Spira- 
tube R, two types of flexible lightweight 
tubing made from continuous helical 
coils of spring wire wound with over- 
lapping plies of specially-treated multi- 
coated fabric 

The catalog also describes Flexflyte, 
smaller-diameter tubing for the same 
uses as Spiratube. 


(Circle No. 24 on Postcard) 


New Pipe Reamer 


Constructed of high quality tool-steel, 
the new Ridgid Spiral 2-S pipe reamer 
recently added to The Ridge ‘Tool Com- 
pany’s line of pipe tools is said to cut 
the inside burr from pipe and conduit 
with minimum effort or pressure. The 
unit also cuts holes in sheet metal 


(Circle No. 25 on Postcard) 


Expansion Joints 


Describing all types of Flexon corru- 
gated expansion joints and the basi 
theory behind expansion joint design, 
the new 16-page catalog released by 
Flexonics Corporation gives complete 
specification and installation informa 
tion for the recently redesigned Flexon 
line 

Presented in the catalog are Flexon 
free-flexing expansion joints, for low 
pressure applications; controlled-flexing 
joints, for absorbing greater amounts of 
traverse; and flexonifllex imtegral-ring 
expansion joints for extremely high 
pressure applications. Also covered are 
dual, hinged, balanced and bulkhead 
units 


(Circle No. 26 on Postcard) 


Temperature Controlling 


A new autronic 
temperature control 
ling and recording 
package is announced 
by Swartwout Com- 
pany. Based on 
units of the all-elec- 
tronic autronic con 
trol system, the 
package is composed 
of a new temperature 
primaryelement 
transmitter, control 
ler, recorder, manual 
control, power relay 
and one or more con 
stant voltage trans 
formers depending on the needs of the 
individual installation 

Among the advantages claimed by the 
manufacturer are instantaneous and ac 
curate response, unrestricted location of 
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Heavy-Duty Diesel Engine 


The TS diesel engine is described in a 
new bulletin published by Ingersoll 
Rand Company. The 12-page booklet in 
corporates sectional wash drawings, in- 
stallation views and diagrams to show 
why the TS diesel is called a smaller, 
lighter but fully heavy-duty engine 


(Circle No. 28 on Postcard) 


Temperature-Sensitive Tablets 


The above photograph shows a sur 
face which was heated to a temperature 
between 2400 and 2500 F., indicated by 
the melting of the 2400 F. Tempil® pel 
let. The 2500 F. pellet remains intact 

This is just one of the many uses 
suggested for Tempil® Corporation's 
pellets in a new bulletin recently issued. 
Entitled “Instructions for Using Tem 
pil® Pellets,” it ts available upon re 
quest 


(Circle No. 29 on Postcard) 


Trencher Applications 


Job applications and outstanding fea 
tures of the Cleveland Model 95 trencher 
are described in a new bulletin published 
by the Cleveland Trencher Company 


(Circle No. 30 on Postcard) 
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COM TROL 


units comprising the system, adaptability 
to many different processes and low in- 
itial cost 
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WHEN ONLY D0? 


In many plants a Dempster-Dump- 
ster, like the one above operated by 
only one man, the driver, has replaced 
3 to 5 conventional trucks and crews. 
The reason for this is that one truck- 
mounted Dempster-Dumpster serves 
scores of Dempster-Dumpster Detach- 
able Containers up to four times the 
capacity of the average dump truck 
hody. These containers are built in a 
wide variety of designs best) suited 
to the type of materials handled —be 
they bulky. light or heavy . . . solids 
or liquids . trash or rubbish. Con 
tainers are conveniently located at ae- 
cumulation points inside and outside 
buildings. To illustrate the flexibility 
of the Dempster Dumpster System in 
handling all types of materials in your 
plant. we show, at right. a few of the 


WHEN A CONTAINER IS FULL, the Dempster-Dumpster picks it up, hauls to desti- 


dozens of Dempster-Dumpster Con- 
tainers built to meet every bulk ma- 
terials handling need. And remember, 
one truck-mounted Dempster-Dumpster 
handles all containers. regardless of 
capacity or design. 


The Dempster-Dumpster System 
eliminates standing idle time of crews 
and trucks . . . eliminates re-handling 
of materials increases efficiency, 
sanitation and good housekeeping . . . 
euts cost of truck equipment and op- 
eration tremendously. Without ques- 
tion, its the most eflicient and lowest 
cost method of bulk materials handling 
by truck ever devised! The chances 
are this system will save vou thou- 
sands of dollars annually. This equip- 
ment manufactured and sold exclusive- 
ly by Dempster Brothers. Ine. 


nation and dumps the materials or sets load down intact. These three simple 
operations, shown above, are hydraulically controlled by driver in truck cab. 


Refiner 


Drop Bottom Container built 
up te 10 cu. yd. capacity te 
handle heavy materials. 


Tank 


AS specification. 


Type Container meet- 


tapacities ap te 1,200 gal- 


Tilt Type with Converged Lip 
for handling fine aggregate. 


wet or fluid materials. 


Drop Bottom Pressed Steel 
Type fer lighter service 


Lniversal Type built up te 
12 cu. sd. capacity with top 


and end doers 


Five cu. yd. container with 
swivel casters for handling 


waste blast sand. 
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Acid Carboy Dumper 


\ carboy dumper, tor use with hoists 
overhead conveyors, is offered by 
General Scientific Equipment Company 
The G-S speedo safety carbo, dumper 


No. 77 permits quick, safe handling of 
acids. It can be attached to any over 
head hoist for dumping, moving, stor 


ne, loading, fillme and weneral has 
dling of acid 
\n 


= that it permits the 


carbo, s 
of the 
carboy to be 


dumper 
tilted 


to any angle and locked im position 

issure stead pouring { hans at hie 
bottom and top of the carbov keep the 
wood from splitting or pulling 


handling 


(Circle No. 31 on Postcard) 


Explosion-Proof Motor Controls 


Mmprovements have been 
Hinds Com 
panv'’s new 
EPC exploston-proof 
line starter and ci 


seven 
mecorporated m Crouse 


new 


tv pe 


cunt breaker condu 
lets In ad«litue n to 
thre rriginal id 
Valitaves whicl 
cluded threaded 

throughout, lightness 
1 ‘ ht and flex 

the ing 
new eati es have 
been added 1) built 


in pushbutton sta 


tions, 2) built-in 
thonal back « 
luit) entrance $4) additions ta 
rou feed uit ntrances >) 
wa et ! te 
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[ What's New in Equipment |] 


Small Vertical Pumps 
Allis-Chal 


small 
sub 


Construction features of 
mers Manufacturing Company's 
vertical pumps for wall or 
merged mounting are described in a new 
bulletin released by the company Units 
covered are available 
gallons per minute at heads to 125 feet 
for coolant circulating, air conditioning, 
ete 


side 


(Circh on Postcard) 


Plastic Pipe 


\ 16-page brochure on plastic pipe 
has been published by the plastie prod 


ucts division, Triangle Conduit & Cable 


Company, Inc. Contained in the folder 
is pertinent information on Triangle’s 
four types: flexible, semi-rigid, rigid 
high impact and rigid polyvinyl chlo 


Also included are advantages 
pipe and simple dire 
install and the 


rick 
of using plastic 
tions on how te 


(Cirele No. 34 on Postcard) 


Liquid-Plastic Coating 

liquid-plastie coating which dries 
quickly to a smooth finish has been de 
veloped jointly by Metal Products Divi 
sion, Koppers Company, Inc. and 
Tennessee Fastman Company. Known 
as Aeroloid, the coating offers a finish 
resistant to moisture, abrasion, fire and 
used to make 
cooling 


en 
industrial 


corrosion. has 
better blades for 
fans 


(Circle No 


tower 


35 on Postcard) 


New Ground Clamp 


Designed to meet the requirements ot 


job shops, farm welders and users ot 
Inert Welding, Iweceo Products 
Company's new Model GC-200 “Cub” 


capacity ot 
a protruding 
in applying 


ground clamp has a rated 
200 amperes and features 
upper lip tor 
the clamp, wide 


a serrated 


extra leverage 
jaws for added conduc 
tivity and lower jaw which 
removes rust and scales 


d to 


“as tie clamp 1s 


assure a clean connection 


(Circle No. 36 on Postcard) 


Gas Sweetening 


\ process for sweetenmye and 

yasoline in a single step is described 
n Tennessee kastman ¢ ‘ 
bulletin entitled lenamene 2 
Sweet, A et 
t « possible ¢ 4 ans 
wit i ne 4 the 

nipanies ase 

bit t la i at te 
ind thus re i i 


Puhlicati 


in capacities to 250 


New Type Gas or Air Compressor 


Instead of conventional rotors, Roots 
Connersville Blower’s “Spiraxial Com 
employs two intermeshing 
screw-rotors which rotate im opposite 
directions. Those screws are op rated by 
synchronized to prevent contact 
but definite clearances be 


pressor 


allowing 
tween them 

Phe gas or air compressor is designed 
to merease the flexibility of the R-« 
dual-ability line by bridging the gap be 
tween the conventional rotary positive 
and centrifugal compressors 


(Circle No. 38 on Postcard) 


close 


- 


Vacuum Connectors 


of precision-built) connes 
tubular 
has been announced b 
Central Scentifie Company. Type CHAN 


\ new line 


systems 


s tor making a vacuum-tight metal-t 
lass connection and iw usetul tor mal 
i" a leak-proof seal with the wla ter 
ta the rmoecouple anit, 
othe type vacuum CHIN 4 
and-tightened and permits rapid « 
nection or disconnection of vacuun 
tems. The “O”" rime i special compe 
suttalble ler hiwl vactiun 
temperatures to 200 | 

This new line also includes metal-t 
metal ce rs fitten tandard 


per, et 


20 P 


ard) 


5 
NS me | 
) 
Jee 
Se 
“y 
Circle No. 32 (Circle No. 37 on Posteard) (Cirle 


Condensate Return Units 


A new line of Apco-Matic Condensate 
Return Units, both simplex and duplex, 


has been made available in a capacity 
range suitable for handling condensate 
for heating systems with ratings from 


800 to 10,000 Equivalent Direct Radia 
tion and up to 50 psi. by 
Aurora Pump Company 

These units combine latest features in 
vertical turbine-type pump design with 
minimum space requirements, quiet op- 
eration and automatic operation with 
minimum loss of heat units 


pressures 


(Circle No. 40 on Postcard) 


Liquid Density 


Refinery Supply Company has de 
veloped a new machine for liquid gravity 
measurement. The R. S. Liquid Record 
ing Gravitometer, as it is called, is used 
for indicating and recording the specific 
gravity or density of liquids, especially 
flowing liquids which may be subject to 
high pressures and temperature changes 


The machine is designed to provide 
for continuously recording the specific 
gravity of liquids such as petroleum 
products wherein the liquids may be 


under pressure as high as 1000 psi, and 
subjected to temperature variations 
throughout a range of approximately 0 to 
150 F. It also provides a unitary device 
for recording the specific gravities of 
liquids 


(Circle No. 41 on Postcard) 


Pneumatic Valve 


The new “Wee Willie” high pressure, 
low flow control valve introduced by 
Annin Company is pneumatically con 
trolled and is specifically adapted to pilot 
plant operation. Standard models are 
ivailable with working pressure ranges 
of 10,000 psi. and 30,000 psi 
assembles up to 50,000 psi 


with special 
Sizes range 


from “e-inch through \Y%-inch with screw 
welding, superpressure and autoclave 
end connections avatlable 


1? on Postcard) 


le No 


Carbide Alloys 


What's New in Equipment | 


Carmet Division, Allegheny Ludlum 
Steel Corporation, has published the 13th 
edition of its catalog on various carbide 
alloys. The brochure contains the most 
recent information on new Carmet pro 
duction techniques 

General information is given on special 
Carmet grades for machining steel, cast 
iron, nonferrous and nonmetallics, and 
for punches, dies and wear parts 


(Circle No. 43 on Postcard) 


Dual Stage Burner 


A new dual stage burner combining 
steam and mechanical atomization is de 
scribed in National Airoil Bulletin 25, 
issued by National Atroil Burner Com 
pany 

The company claims that the burner 
has the inherent advantages of both sys 
tems of atomization 


(Circle No. 44 on Postcard) 


Improved Cutting Oils 


Additions and improvements in its line 
of non-soluble cutting have been 
announced by The Refining 
Company. The company im- 


oils 
Atlantic 
claims the 


proved cutting oils will provide a re- 
duced friction, superior cooling, anti 
weld and metal wetting characteristics 


(Circle No. 45 on Postcard) 


Teflon “V” Packing Rings 
Flexrock 


Company has made avail 


able “V" packing rings moulded from 
pure Teflon in all sizes and in two de 
signs. One is for low pressure and the 


other tor high up to 5000 psi 
Both types can be used against any sub 
molten sodium ‘and flourine 

chanwe 
Tange «al 


pressure 
stance (only 
at elevated chemically 
leflon) with the 
90 to 500 1 
Both 


lasting 


pressure 


temperature 


said to give a long 
at low gland pres 


designs are 
etlective seal 


and of triction 


(Circle No 


sure 


16 on Postcard) 


Accurate Gage Readings 


Jerguson Gage & 
Valve Company's 
new illuminator for 
steam gages, the Jer 
guson Mercury Va- 
por Illuminator, is 
designed to permit 
instant and accurate 
gage readings of the 
boiler water level 
over longer dis- 
tances, through dust 
particles in the air or 
deposits on the gage 
glass, or in poorly 
lighted areas 

The illuminator 
takes advantage ot 
optical principles; with an illuminator 
equipped gage, the water column shows 
blue-green, topped with a brilliant green 
spot at the water level, to indicate water 
level clearly. The illuminator is furnished 
in weatherproof construction suitable for 


outdoor use 


(Circle No. 47 on Postcard) 


Ignition Improver 


Ethyl Corporation recently announced 
the commercial availability of a new 
ignition improver for diesel fuels follow- 


ing a year-long test program with the 
U. S. Navy. Called Ignition Improver 
(DB-36), the new additive is designed 
to help refiners produce the desired 
grades of diesel fuel simply and eco- 
nomically. Blended into fuel in minute 


amounts, it increases the tendency of the 
fuel to ignite 


48 on Postcard) 


(Circle No 


Versatile Separator 


\ new bulletin describing the SWECO 
Separator has been issued by South 
western Engineering Company. De 
veloped for wet or dry screening, the 
mechanism has great production capac 
ity at low operating No special 
foundation or supports are required for 
the separator, and the company claims 
that transferred vibrations are virtually 
nonexmstant 


(Cire le No 


costs 


19 on Postcard) 


Stainless Steel Meter 


A new 2 BC rotocycle stainless steel 
idustrial meter has been developed by 
Rockwell Manufacturing Company to 
handle corrosive liquids common to the 
cellulose, chemical, oils and fats, pharma 
ceutical and industrial processing fields 

Based on the patented Rotocycle Prin 
ciple, the new rotary displacement meter 
features a maximum capacity of 100 
gallons per minute at a working 
of 125 pst 


pres 


(Circle No. 50 on Postcard) 
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Proof that a SMALL plant can do 


as GOOD a job as the biggest! 


® This compact. 6-cylinder, 330 hp GMX is installed 
in Ohio Oil Company's plant at Sidney, Nebraska. 
Now a second GMX-6 is being added. Here, gas 
from both low pressure and high pressure wells is 
processed for production of natural gasoline. pro- 
pane and butane. Residue gas then goes into the 


Kansas-Nebraska pipe line system. 


Gas from the low pressure wells is compressed 


through 3 stages to required processing pressure. 


There's a modern, space-saving Cooper-Bessemer 
V-angle compressor ideal for any job from 200 to 
2700 bhp—a unit that will give you long-range. 


trouble-free service at the lowest cost ever. 


The 
Cooper-Bessemer 
Corporation 


MOUNT VERNON, OHIO —— GROVE CITY, PENNA. 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco 
St. Louis, Mo. 


Los Angeles, Calif. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Caracas, Venezuela 


Gloucester, Mass. 


Seattle, Wash. 
Tulso, Okla. 


Shreveport, La. 
New Orleans, La. 


xy 


CHASE ANTIMONIAL ADMIRALTY ............ 


If vou want heat exchanger tubes that will stand up for years un- 


der tough conditions, remember ...Chase Antimonial Admiralty’ 


Heat Exchanger Tubes last longer! It’s the antimony that does it! 


These vreat heat exchanger tubes have enough antimony to resist 


dezincification. And antimony will not weaken the tube. The metal 


starts with the right grain structure and retains it...it stays 


CHASE WAREHOUSE STOCKS: 


tough and withstands the stresses of heavy duty assignments. NEW YORK BALTIMORE, 
; NEW ORLEANS, LOS ANGELES 
You'll do better with Chase Antimonial Admiralty Heat Ex Also carried by 
changer Tubes! Send coupon for FREE Book Vinson Supply Co., Tulsa 
“US. Pat. No. 2,061,921 Standard Brass & Mfg. Co., Houston 


FREE CHASE BOOK discusses corrosion problems and selec 


tion of proper alloy for condenser and heat exchanger tubes 


Chase Bross & Copper Co, Dept. PR 153. 
Waterbury 20, Conn 


Please end me free 


(Chase & BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Nome the Nation's Headquarters for Brass & Copper 

Firm Albany! Cimcmmnat Houston | M nneapots Pittsburgh Seattle 

Pesition Atlanta Cleveland | ndanapots Newart Providence Waterbury 
Bait more Oattas Kansas City Mo New Orieans Rochester! 

Address Baston Denver! Les Angeles New York St. Lows (sales office 
Ch cage Oetiot Ph ladeiphia San Francisco omy 

City State 
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e/ When you're up against a tubing problem .. . 


Tubing Headquarters 


can help you solve it! 


W HEN the question of tubing comes up for a 
new installation or for replacement, don’t 


cross your fingers and “take a shot in the dark” 


hoping that your choice will prove the answer to 
vour needs. Play safe! Come to Tubing Head- 
quarters, Tell National Tube what conditions 
are at your plant. The chances are that we have 
already helped other refineries handle similar 


NATIONAL TUBE offers you 
are filled with case histories, the results of labo- Seamless Steel Still Tubes 


ratory tests, and actual held observations in- 


volving National Seamless Steel Pipe and Tub- Condenser Tubes 
ing under practically every condition of tem- Heat Exchanger Tubes 


perature, pressure, corrosion and exposure 


; Out of this research and study have come im- Refinery Piping 
portant developments in tubing steel which in 24 DIFFERENT ANALYSES 
prerc 


enable National lube to offer you seamless steel high-quality steel. This is the one 
uri thot 
tubing, condenser tubes, he at exchanger tube 7 Cr, 4 Me 
and refinery piping in 24 different analyses. Carbon, Mo 8 Cr, Me form wall strength. 
bach of these 24 different analyses has been per- Yy Cr, > Me 8Cr,1 Mo 


formance pros ed to meet the Spec ihe conditions 1Cr, "% Mo 9Cr, 1 Mo 
1'4 Cr, '> Me 12 Cr, Al 


situations... and successfully. In fact our files 


of corrosion and oxidation for which it ts recom- 


! 
mended, 2 Cr, Mo 17 Cr 
2', Cr, 1 Mo 27 Cr 
We invite you to bring your problems to 2! Cr, '5 Me, % $i 18-8 
National Tube. Our tubing specialists will work 3 Cr, 1 Me 18-8 Ti 
closely with your own engineers to see that you 5 Cr, 4 Mo 18-8 Cb 
get pust the right tubes and piping for your par- 5 Cr, '5 Mo, 1! Si 18-8 Mo 
ticular requirements. 5 Cr, 1) Mo, Ti 25-20 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 


: 


[ What's Happening in the Industry | 


8.3-Million-Barrel Capacity Is Seen for 
Refineries in United States by 1955 


133,590 barrels at the beginning of 1954 
and 146,592 barrels at the beginning of 
1955, 


Petroleum retiners in the United States 
expect to have an effective capacity from 
about 8,150,000 barrels a day of crude 
by the end of 1953, about 8,300,000 bar- 
rels a day by the end’ of 1954, a PAD 
survey shows. Capacity as of January 1, 


Figures in the survey were obtained 
through a questionnaire sent in August, 
1952, by PAD to 237 refiners who oper 


1955, would be about one million barrels ate about 350 refineries 
oo fe that of - beginning of 1952 Accompanying is a summary table on 
Ca sgures in the ble y total refinery capacity. Copies of tables 
4 tor trom giving capacities by the five PAD dis 
catalytic crackers scheduled to rise trom tricts are available through the Publi 


1,991,744 barrels a day at the beginning 
of 1952 to 2,497,910 barrels a day at the 
beginning of 1954 and 2,649,471 barrels a 
day at the beginning of 1955 

2) Total capacity for all catalytic re 


Information Division, Petroleum Admin 
istration for Defense, Interior Building, 
Washington 25, D. ¢ 


Figures on catalytic-cracking capacity 


forming—for production of gasoline, reter to “fresh feed” and “total feed 
chemicals. and solvents—scheduled to The difference between fresh and total 
rise from 115.585 barrels a day at the feed is accounted for by products that 
beginning of 1952 to 316,953 barrels at are recycled for use im the cracking 
the beginning of 1954 and 420,853 barrels Process and are not re leased for general 

use. In effect the “fresh feed” figure is 


at the begining of 1955 

3) Recovery of propylene scheduled 
to rise from 69,494 barrels a day at the 
beginning of 1952 to 92,669 barrels at 
the beginning of 1954 and 100,395 barrels 
at the beginning of 1955 

4) Recovery of butylenes is scheduled 


the equivalent of the figure for products 
actually made available through the 
cracking process 

Capacity figures refer, not to the theo 
retical maximum capacity, but to the 
practical capacity, allowing time for re 


to rise from 127,511 barrels a day at the pairs and other unavoidable shutdowns 
beginning of 1952 to 153,718 barrels at Normally refineries operate at from &5 
the beginning of 1954 and 162,953 barrels to 90 percent of rated capacity. Upon 
at the beginning of 1955 occasions when demands have been ex 

5) Recovery of isobutane from refin ceptionally heavy, refineries have oper 


ated at 97 to 99 percent of rated capacity 
over prolonged niods 


eries is scheduled to from 109,370 


barrels a day at the beginning of 1952 to 


Process Unit Capacity of U. S. Refineries’ 


| 
Capacity After Assured Projected Expansions 


1-11-52 1-1-53 1-1-S4 1-1-5545 

Rated Cruce Capacity 358.8624 7,770,560 8.155.381 8,305,041 
Catalytic Cracking Capacity —: 

Fresh Feed— BPCD 1,901,744 190.717 2,497,910 2649 

Total Feed —BPCD 494,744 2.675.025 $040,728 3,264,518 

Conversio Percent on Fresh Feed 54.6 | 55.1 55.4 55.8 
Catalytic Reforming Capacity—: | 

For Gasoline -BPCD Feed RO,380 124.728 235,128 | $20,028 

For Chemic ind Solvents —BPCD Feed $5,205 55,725 81,825 | 
Total Light Ends Recovery from All Sources’ | 

Propylene BPCD #0 494 81,730 92 669 | 100.395 

Butylene BPCD 127,511 142,954 153.718 | 162,953 

BPCD (refinery source 104.370 120.064 133,590 146.592 

Isobutane —BPCD (normal outside sources 20,239 66 19.618 2) 320 

' Capacity means the maximum daiiy average throughput obtainable with allowance for normal down 


time for repairs, et 
2? As reported in Bureau of Mines annual survey, “Capacity of Refineries and Cracking Plants.’ 
3 Recoverable in a suitable stream for poesible use as alkylation feed or as chemical feed 
# Does not agree exactly with Bureau of Mines figures due to being later information 


Professor N. Ipatieff Dies; ntal resear poe 
Honoring Professorship Set Up 


buted to the development of high octane 
Professor Vladimir N. Ipatieff, world aviation gasoline—alkylation, polymeri 

famed petroleum chemist and director and isomerization 

of chemical research for Universal Oil In his honor Universal has established 

Products Company, recently in the V. N. Ipatieff Porfessor 


die d 


pro CSSES 


zation 


Research 


Chicago. He was &5 vears old ship in Organic Chemistry at North 

Protessor Ipatieff had been associated western University. According to the 
with Universal for more than 23 years terms of the gift the company plans to 
He was generally regarded as the yvrant the university $25,000 a year for 
world’s foremost authority in the field the professorship. The initial grant was 


was particularly known for three years 


of catalysis. He 
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Grant Named Director of 
Sinclair Research Division 


Bruce F 
Bureau of 


Grant, formerly of the U.S 
Mines, has joined Sinclair 
Research Laborato- 
ries, Inc., as director, 
petroleum engineer 
ing division. He will 
headquarter at the 
company’s laborato- 
ries im Tulsa, Okla 
Prior to joining 
the Sinclair orgam 
zation, Grant was 
section chiet pe 
troleum engineering, 
Petroleum and Nat 
ural Gas Production 
Branch. More re 
cently he was in 
charge of designing 
and planning petroleum research facil 
ities at the new Morgantown, W. Va, 
station of the U. S. Bureau of Mines 


11 New Members Appointed 
To NPC for 1953 by Chapman 


Eleven new members are included in 
the 103-member National Petroleum 
Council appointed for 1953 by Interior 
Secretary Chapman. None of the new 
members is a jobber. Chapman appar 
ently made the appointments with the 
conviction that NPC will be continued 
as presently constituted under the in 
coming Republiean administration 

The new members are: Paul G. Bene 
dum, president, Hiawatha Oil & Gas 
Company; Jake Dallas, 
Texas; George J. Hanks, board chair 
man, South Penn Oil Company; Paul 
Kayser, president, kl Paso Natural Gas 
Company; Wilham M. Keck, Sr, presi 
dent, Superior Oil Company; J. Sayles 
Leach, president, The Texas Company 


Grant 


R. W. McDowell, president, Mid-Con 
tinent Petroleum Corporation; Maston 
Nixon, president, Southern Minerals 


Corporation; John O'Shaughnessy, 


vice president, Globe & 
Company; J. French Robinson, presi 
dent, Consolidated Natural Gas Com 
pany; and W. G. Violette, president, 


Standard Oil Company (Kentucky) 


4 Percent Oil Demand Increase 
Seen by Mines Bureau for 1953 


At least a 
1953 total oil demand over the estimated 


four percent increase in 
of about 7.9 million barrels 


the Bureau of 


1952 average 
a day is expected by 


Mines. The increase is comparable to 
that which the bureau now expects to 
be recorded this year over 1951 

The bureau looks for the total de 


mand in fourth quarter 1952 to average 
about &4 million barrels a day, com 
pared with averages for the first thre 
quarters of, respectively, 8.4 million, 7.5 
million and 7.4 million barrels a day 


U.S. Refining Capacity Upped 
Over 350,000 Barrels in 1952 


To assure the American people a con 
tinuing flow of petroleum products, the 
us oil industry boosted its operable 
refining capacity by than 350,000 
barrels a dav im 1952, the American Pe 
troleum institute reported last month, 
Ihe industry expects to have an oper 
able refining capacity of 7,585,100 bar 


More 
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adi b December 31 im mcrease 

456.000 barrel or hve percent over 

the close i 7278 500 barrel 
SuTVey wed 

The urvey torecasted a turthe 

crease of 157,700 barrels a day by next 

September yt) lh 5 will raise the over 
I} total of operable 


refinil tpacity 


7,742,300 barrels a day 


lhe survey totals do not include 2%, 
(M0) barrels a day which, while operable 
al \ r hut down because they were 
believed to be in the high cost marginal 
group. The survey figures for 1952 in 

luded about 293.000 barrels a dav in 
which the crude oil is charged direct to 
ach units 

District and juarterly ficures devel 

ped by the survey appear im the ac 
ompanyu table 


U. S. Operable Refining Capacity by P.A.D. Districts 
(Figures in Barrels Daily) 


REFINING DISTRICTS 


Figures in Bbis. Daily 30-52 

Faet ( 500 

\p 118.000 

i \pr 4 y 800 
Ind Kentucky 1.377, 800 

Inl 
lex io 4) 


Noted Engineer Retires from 
Gulf Research & Development 


S. Pigott, directors 
Research & Develop 


Lompany, has retired but will conti 


ol enyinect 


the « apacity i consultant 
\ wraduat Universit 
kis more than 30 patents 


hvdrauhe engineering 


production and mstruments. His most 
ecent patent s Hi-let, a ew method 
! ibricating and cooling t Is im meta 
ttine that delivers sizeable merease 
m production and tool life 
Pieott bas held office in numerous or 
mizations. He has just completed his 
mas president of the American Soci 
ety of Mechanical Engineers and has 


crety as a vice president im 
was president of the In 
of Amertea tn 1950 and 


the Socrety 


served that 
the past ble 
trument Socrety 


esident ot 


past pr 


Oil Exposition Space Allocated 


Allocation of space is under consideration by these members of the 1953 International Petroleum 
Exposition Scientific and Technical Committee. Left to right, they are Refining sub-committee 
chairman W. J. Carthaus, vice president of Manufacturing and Research, Deep Rock Oil Cor- 
poration, G. H. Westby, general chairman of the Hall of Science group; and chairman of the 
Petrochemical sub-committee Miller W. Conn, manager of Market Development division, Phillips 
Petroleum Company 


§2-31-52 3-31-53 6-30-53 9-30-53 
500 1.107.000 1,122. 50 l 
128 700 2s 700 

&7 87.600 87.600 
O00 103.700 1.421.300 | 1,422,800 

Oo 651.400 671,900 | 671.900 
7u 788 700 | SOO 00 
7.400 


7 7 
SO) 7 O00 7.742.800 
\utomotive lugineers He has also 
served as president of the American So 
et tor Measurement and Control 
He jomed Gault Research & Develoy 
ment 1929 


Standard (Indiana) Promotes 
Daugherty at Whiting Plant 
CH 


mechanical 


Daugherty, superintendent of the 


division at the Standard Oul 


Comy Whiting, Ind refinery ot 
Standard Chl Company (Indiana), has 
heen named assistant general superin 
tendent of the refinery, 

Daugherty joned Standard Oil Com 
pany as a foreman in the Whiting ma 
chine shop in 1916 


He became assistant master mechanic 
m 1921 and superintendent of 
the mechanical division in 1928. He was 
superintendent of the me 
1048 


assistant 


promote 1 t 


chanical diviston 


WHO’S MEETING 


JAN. 

1953 

19-24% American Inst. of Electrical Engineers 
(Winter General Meeting, Hotel 
Statler. New York. 

26-27 Compressed Gas Association, Inc. 
Annual Convention), Waldorf- 
Astoria, New York. 

28-30 


Instrumentation Sy mposium, Texas 
A. & M. College, College Station. 


American Society for Testing 
Matertals Com D-2 on Petroleum 
Products and Lubricants). Hotel 
Cleveland, Cleveland, Ohio 

| Missouri Petroleum Association 

(Annual Convention). Hotel 
President, Kansas City, Kans 
Western Petroleum Refiners Associa- 
tion ‘Regional Meeting), 
Beaumont Hotel, Beaumont, Tex. 
American Petroleum Institute 
Division of Marketing. Lubricat- 
ing Committee Meeting). 
Sheraton-Cadillac. Detroit. 

27 ~=Natural Gasoline Asan. of America 

(Regional Meeting), Scharbauer 

Hotel, Midland. Texas. 


American Soctety for Testing 
Materials ‘Spring Meeting), Hotel 
Statler. Detroit. 

8-11) =American Inst of Chemical Engineers, 
The Buena Vista. Biloxi, Miss. 

American Chemical Society (123rd 
National Meeting), Hotels Bilt- 
more and Statler los Angeles. 

American Institute of Mining and 
Metallurgical Engineers (Annual 
Joint Meeting of Petroleum, 
Metals and Mining Branches), 
Statler Hotel, Los Angeles. 

National Assn. of Corrosion Engineers, 
(1953 Conference and Exhibition), 
Hotel Sherman, Chicago 

Western Petroleum Refiners Associa- 
tion ‘Annual Meeting), Plaza 
Hotel, San Antc n'o, Texas. 

Society of Automotive Endineers. 

National! Production Meeting). 
Hotel Statler, Cleveland Ohio. 


24-25 
25-27 


APR. 
13-15 American Society of Lubrication 
Engineers Annual Meeting and 


Exhibit), Hotel Statler, Boston, 


Mass. 

Canadian Inst. of Mining and 
Metallurgy (Annual General 
Meeting), Hotel Fontenelle, 
Omaha, Nebr. 

National Petroleum Association 
Semi-Annual Meeting), The 
Macdonald, Edmonton, Alta 
Canada 

Southwestern Gas Measurement 
Short Course), University of 
Oklahoma, Norman, Okla. 

American Institute of Electrical 
Engineers (Southern District 
No. 4), Louisville, Ky. 

Interstate Oil Compact Commission 
Spring Meeting), Roosevelt 
Hotel, New Orleans, La. 

American Inst. of Chemical Engineers 
Joint Meeting with Chemical 
Inst. of Canada), Royal York 
Hotel, Toronto, Canada 

Independent Petroleum Assn. of 
America (Midyear Meeting), 
Jefferson Hotel, St. Louis, Mo. 

Natural Gasoline Association of 

America (Annual Convention), 

Rice Hotel, Houston. 


13-15 


15-17 


American Petroleum Institute 
Division of Marketing, Midyear 
Meeting), Baker Hotel, Dallas. 

Liquefied Petroleum Gas Assn 
(Annual Convention and Trade 
, Conrad Hilton, Chicago, 

1. 

American Petroleum Institute 
(Division of Refining, 18th Mid- 
year Meeting), Hotel Commodore, 

ew York. 

National Fire Protection Association 

Annual Meeting), Edgewater 
Beach Hotel, Chicago. 

Western Petroleum Refiners Associa- 

tion ‘Regional Meeting), 

Broadview Hotel, Wichita, Kans. 


it-14 


Armour Research Names Riesz 
To Head Catalysis Research 


Dr. Charles H. Riesz has joined the 


staff of Armour Research Foundation 


Vol 


Petroleum Refiner 


. 
. 
FEB. 
1 
5 
12 
North L 44.200 “4 4 600 
Rucky M tain- New Mexice 400 22 400 22 400 22,400 22.400 MAR 
Total t ted States 7.412.200 7 
| 
ent 
/ 
22-0 
24-25 
of 
27-28 
AS f tm 
4 
28-29 
172 32 No. 


“BEFORE AND AFTER” pictures show how the lowa-lilinois Gas and Electric Company's 


st Bettendorf 


Cement Corrugated. Erection Contractors !!!inois Roofing and Insulat 


For a special problem 
—such as an “umbrella” 
for a sub-station— 

or for 1,000-and-1 typical 
industrial applications, 


“CENTURY” 


asbestos-cement corrugated 
roofing and siding 

is the satisfying, 
economical solution 


January, 1953 


lowa, was protected by or 


Century” Asbestos-Cement Corrugated 
solved an unusual problem at Bettendort, 
Iowa. The 69,000-volt sub-station there 
of lowa-IIhaois Gas and Electric Com- 
pany had an hour's service breakdown tn 
early 1950. It was tound that a sulphurous 
acid mixture of smoke and fog, swept in 
from a nearby generaung station by the 
wind when in a certain quarter, had col 
lected on the insulators and caused ftlash- 
overs or shorts Ir Was decided that che 
enure sub-station should be put under 


cover (which rarely, it ever, is done) as 
protection against this condition, and a 
Century 

Rooting and Siding was erected. This 


“umbrella” has kept the insulators clear 


steel tramework covered with 


and service uninterrupted 


In this, as in countless less unusual cases, 


experience has shown that ‘Century’ 


Asbestos-Cement Corrugated is an ideal 
asbestos 


covering. It is composed of 


fiber and portland cement, subjected to 


“umbrella type” cover { “Cent 


mpor 


ry 


Ch 


pressure to form a dense product, strong 


and durable. “Century Asbestos-Cement 
Corrugated can't burn, is highly resistant 
to weather, rot, rust, and corrosive 
fumes, ts proof against rats, termites, and 


other destructive insects 


The moderate cost of “Century” Asbestos 
Corrugated, erection and low maintenance 
expense, all contribute to an economical 
Additional and substantial 
savings can also be effected by 
TOP-SIDE® Fasteners over any steel trame 


installation 
using 


work, which eliminates scaffolding. Once 
up if stays and needs no protective paine 
ing. Consider the savings in labor alone 
Write us for further details and name ot 
your nearest distributor 


Nature made Asbestos... 
Keashey & Matt 


t serve mankind snce 1873 


KEASBEY & MATTISON 


COMPANY + AMBLER 


A Gulf Publishing Company Publication 


PENNSYLVANIA 


4 - 
Commany, Iilincis 
\ 
> 
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Eliminates Maintenance! 
ee Reduces Worker Hazards! 
| Solves Installation Problems! 


of our 
NEW ULTRAVALVE 


Salt Lake City 
Tulsa Wilmington, Del. 


MANUFACTURED AND DISTRIBUTED BY. ENS Guelph Engineering Co., Ud., Guelph, Ontario 


England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks. ® France — Premafrance, Paris 


a 
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ot Illinois Institute of Technology, Chi 
cago. He is heading project research in 
the area of catalysis for industrial appli- 
cations 

Dr. Riesz came to the Foundation 
from the Institute of Gas Technology, 
where he had investigated numerous ca- 
talysis applications:to the utility gas in 
dustry since his appointment in 1941 
He was in charge of the laboratory and 
bench-scale, and later the pilot-plant, 
development of catalvtic gasification of 
higher hydrocarbons, including the ca 
talytic reforming of natural gas 


What's Happening 


Gershinowitz Replaces Spaght 
In Shell Development Position 


Dr. Harold Gershinowitz, a vice presi 
dent of Shell Oil Company, has been ap 


Gershinowitz 


pointed president of Shell Development 
Company, replacing Dr. M. E. Spaght, 
who has been named to the newly cre- 
ated position of executive vice president 
ot Shell 

Gershinowitz has been with Shell 
since 1938 and is well known in scientific 
circles. 


. nouncement made in Cleveland by the Reading Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
f AIChE TRAOEt Detroit, Houston, New York, Philadelphia, Pittsburgh, 


Couneil of 
Klected as vice president was Chal- Sag Francisco, Bridgeport, Conn 
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Spaght joined Shell in 1933 as a re- : 
search chemist at the Martinez, Calif., 
refinery. As president of Shell Develop- 
ment since 1949 he has been in charge of 
all Shell research in the U. S. He is also 
a director of Shell Chemical Corpora 
tion 

High test bronze body and bonnet; nickel-allo 
Quaker State Manager Nomed di nie seat ring; hi raptor high t e roll 4 
isc a alt ri 1 ue, orque roiec 

City, division manager for Quaker State Ag repacked under pressure—these are the features 
Oil Refining Corporation, as chairman a which make R-P&C Bronze semi-plug and full-plug 
of the Missouri-lowa-Nebraska district 
of the Oil Industry Information Com- Globe and Angle Valves outwear ordinary valves. 
mittee bee They’re fine for frequent or continuous throttling of 
succeeds arry liton of Ouls, 
president of Milton Oil Company, who steam, gas, oil, water. This type valve can be furn- 
has served as district chairman for the ished in 200, 300 and 350 lb. pressures. 
past two years. Eubank takes office this of 
month and will serve during 1953 and See your R-PaC distributor for information on 
1954 

His election took place at the annual the complete line of R-PaC valves or write nearest 
district committee meeting of the OTIC district office. 
in Kansas City, Mo 
Nichols Elected President | 
of AIChE; Directors Named 

American Institute of Chemical En- 
wineers has elected William T. Nichols, ae ail j 
director, general engineering depart- R-Pac VALVE DIVISION 
ment, Monsanto Chemical Company, its 7 i N & CABLE — 
president for 1953, according to an an ——» 
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FUNNEL THROUGH TO YOU: 


Many major benefits are yours when you specify any of the 
metal and industrial supplies identified by these well-known 
trade marks. Each mark stands for a line of products of 
superior value. Each symbolizes a manufacturer of established 
reputation and integrity—with a wealth of manufacturing and 
applicational know-how. 


To these inherent advantages Metal Goods Corporation adds 
the time-saving convenience of centralized supply from our 


WHERE THE 
GREAT NAMES IN METAL 


/ 


nearby warehouses; plus the benefit of personal on-the-spot 
consultation between our technical men and yours. 

Many metal users in the Central South and Southwest are 
profitably depending on Metal Goods Corporation for their 
aluminum, brass, copper, inconel*, monel*, nickel*, stainless 
steel, and steel—fastenings, fittings and many other special 
industrial metal products they require. We invite you to try 
us for your metal needs 


* Nort stocked in St. Lowis or Kansas City Territories. 


Please call, wire, or write the following Metal Goods Corporation representative nearest you. 


Tulse 3, Oklchome Dallas 9, Texas 
302 North Boston 
Scott J. Harrison 
Phone, 4.1175 


Houston 3, Texas 
711 Milby ao 432 Julie Street 

Harris T. Greg Corl T. Wedemeyer 
Phone Ses) Phone, CAnal 7373 


Denver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone: AComa 5891 


OFFICES 


AND WAREHOUSES Sem D. Hodgdon 


Phone Elmhurst 3271 
New Orleans 12, Le. 


OFFICES 


St. Levis 15, Missouri 
5239 Brown Avenve 
Nelson L. Hower 

Phone, GOodfellow 1234 


Kensas City 16, Me. 
1300 Burlington 
Frank DO. Hogan 


Phone: NOrclay 3516 Phone: 5 


GOOD 


6211 Cedor Springs Rd. SALES SERVICE 


Wichita, Kansas 

2200 East Central 
Ray Noller 
Phone: 7- 


Jackson, Mississippi indianapolis 2, Ind. 
78! Raymond Road 
George E. Akerberg Horry . Newton 


6921 


$-2711 


Fort Worth, Texes 
3821 Carolyn 

John M. Turbitt 
Phone: FOrtune 4369 


Sen Antonio, Texes 
2012 Alamo Natt. Bidg. 
Roy D. Bagaley 

Phone: GArfield 3161 


Davenport, lowa 


Memphis, Tennessee 

713 Columbion Muto! 
Tower Bidg. 

Robert W. Downs 

Phone: 5.8721 

Omaha, Nebraska 

3515 No. 67th Avenve 

C. M. Cooley 

Phone: WAlnut 1112 

Beaumont, Texos 

238 State Street 

lee T. Dod ert L. Thorp 

Phone 4- 7536, 4-7537 = 2-3156 


Decatur, Hlinois 

1305 West Sunset 
Arlie W. Tempel 

Phone: 68-1314 

Baton Rouge, Lovisiana 
4419 Mimosa Street 
Paul P. Vidovic 

Phone, 4-4738 


1333 N. Pennsylvonia 


Phone: Lincoln 4980 


CORPORATION 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 
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[ What's Happening | 


mer G. Kirkbride, president and dire 
tor of Houdry Process Corporation 


Stephen | Iyler and C. R Delong, 


both of New York, were re elected ex 
ecutive secretary and treasurer respec 
tively 


The members, through a mail ballot. 


chose tour new directors to serve three 


year terms. They are: Eger V. Mur- 


phree, president, Standard Oil Develop 
ment Company, New York: George G 


Oberfell, a consultant of Bartlesville, 


Okla.; William 1 Dixon, manayer, de 
sin division, engineering and construc 
tion department, The Atlantic Refining 
Company; and Lee Van Horn, vice 


president, research and development, 


The Fluor ¢ orporation 


Baskett And Sumpter Named 
to Frontier Oil Positions 


Frontier Oil Refining Company has 
named William TD. Baskett executive 


Baskett Sumpter 


vice president and ¢ Sumpter vice 
president 

Baskett, whe has been associate d with 
Frontier and Allied ¢ nl Company, an 
other division of Ashland Oi & Refin 


ime Company, for the past ten vears, 
Was executive secretary of several pe 
troleum industry committees ot the Pe 


troleum Administration for War during 
World War Il. He was appomted as 
sistant to the president of Allied Onl 
and Frontier Oil Refining Company in 
1950 

Manaver of refining for Frontier Oy] 
Refining Company since 1937, Sumpter 
managed several refineries m Rentucky 
and Michigan before the Fron 
trer 


2848 Oil Cooperatives Net 
$366 Million in Fiscal 195] 


Net business in oi done by 2848 , 
operatives during fiscal 1951 was more 
than $366 million, the Agriculture TD 
partment has reported in a new study 
" co-op services. The cooperatives did 
ross oil product business to the tune of 
574 million 

The net hgure approximately repre 
sents value at level at which farmer 


does business with his co op It does not 
include wholesale business of farm sup 
ply co ops or terminal market sales per 
formed tor local co-ops, The department 
ilso noted that these Statistics cannot b 
compared with earlier ones because 
tabulation changes 


New Australian Firm Formed 
\ new private company has been 
formed connection wit! the 60,000 


THINGS TO LOOK FoR 
WHEN YOU BUY FLOOR PLATE 


4 W All steel floor plates have raised figures. Only 


one A. W. SUPER-DIAMOND has the safety 


of clear-cut diamond treads It mean: 
safety, first requisite in floor plate. 


otection! 

d treads in 
oints to keep feet 
-DIAMOND grips 
gaordless of 


LOOK at the Raised Pattern! 


LOOK at the Pr 


diamon 
D puts 40 
=, PER-DIAMON' 

footstep 40 traction P' 


R 

_ Every SUPE 

angle of opproach. 


LOOK at the Savings! 
First cost is low and so is maintenance with 
A. W. SUPER-DIAMOND. The over-all SUPER- 
DIAMOND pottern permits cutting with minimum 
waste provides perfect matching end-to-end 
or side-by-side. And SUPER-DIAMOND needs no 
maintenance other than cleaning 


LOOK at the Easy Cleaning! 

i $ no 
SUPER-DIAMOND'S exclusive pattern means 
cracks or joints to hold dirt. The surface is easily 


swap with broom, mop or hose dries fast 
after washing can be pointed if you so desire 


floors, ramps 
trench covers, 


ALAN WOOD STEEL COMPANY _ handy coupon. 


CONSHOHOCKEN, PENNA 
Please send me Booklet $D-57 on A. W. SUPER-DIAMOND. 


Nome 

Title 

Compony 

Address 

City 

Other products A. 
Sheets « Strip (Alley and § 
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Zone Stote 


{GRIP Abrasive Rolled Steel Floor Plate © Plotes « 
pecia!l Grodes) 


For safety with econ- 
omy on factory 


‘ 


walkways, get full 
information about —. 

A. W. SUPER-DIAMOND 
Rolled Steel Floor Plate 
We'll be glad to send you 


AW SUPER-DIAMOND complete technical data 


ROLLED STEEL FLOOR PLATE and suggestions for use. 


Simply clip and mail the 


‘ 
’ 
~ 
Years of abuse won't wear out this tough, rolled 
a Steel floor Plote. it withstands hard blows and 
heavy loads without cracking or breaking. And 
it's resistant to oil, heat and fire. i 
4 
” 2 
J 
| 
| : 
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extraordinary 
corrosive pumping problems 


extra CORROSION ALLOWANCE .. | All Pacific Process 
Pumps are custom-built with the case casting 
thickness in excess of the actual pressure-temperature 
requirements. This provides a liberal allowance for 
corrosion-erosion and a high safety factor. 


extra HEAVY CONSTRUCTION ... Pumps are developed 
to combine the strength necessary for continuous 
heavy duty service with the simplicity and accessibility 
for low maintenance cost. All parts in contact with 
pumped liquid may be fabricated from any 
commercially available ferrous or non-ferrous metal. 


CAPACITY ... Types SVC and SEC single-stage 
Process Pumps handle liquids from sub-zero to 800°F.; 
15 to 1600 gpm; 500 to 600 psig pressure; heads up 
to 600 feet; speeds to 4,000 rpm. Type RVC two-stage 
Process pumps handle liquids from sub-zero to 850° F.; 
to 600 psig pressure, heads to 825 feet; speeds to 
3,600 rpm. AILS types available with suction diameter 
from 1%" to 8”; discharge diameters from lL” to 6. 


Write for Bulletins 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg, 122 E. 42nd St., New York 
Offices in All Principal Cities 
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[ What's Happening 


barrel-a-day Kwinana refinery being 
built by Anglo-Iranian Oil Company 
near Fremantle, Western Australia. Ob- 
jects of the new firm, named the Aus- 
tralasian Petroleum Refinery Ltd., are 
“to erect, own and operate refineries for 
the refining and treatment of mineral 
and other oils and any derivatives there- 
from.” The directors are all members 
of Anglo-lranian’s board 


Wiseman Elected President 
of Fluor Canadian Affiliate 


Activation of The Fluor Corporation 
of Canada, Ltd., a Federal corporation, 
has been announced by The Fluor Cor- 
poration, Ltd., of Los 
Angeles. The new 
firm is occupying 
permanent offices in 
thye Manufacturer's 
Life Building in To- 
ronto, (ontario 

J. P. Wiseman, 
who formerly served 
as vice president and 
director of the par- 
ent company, has 
been elected presi 
dent of the Canadian 
firm. John G. Mar 
shall, formerly chief Wiseman 
engineer of The Fluor 
Corporation, Ltd., has been elected vice 
president in charge of engineering, and 
D. H. White from Fluor’s Chicago office 
is being transferred to Toronto to han- 
dle the sale of Fluor’s manufactured 
products throughout Canada. George 
Foster, of the lewal firm of Foster, 
nen, Watt & Stikeman, Montreal, is a 
director and also the general counsel for 
the Canadian affiliate 

Engineering, design and material pro 
curement on all new products to be con 
structed by Fluor in Canada will be 
handled by The Fluor Corporation of 
Canada, Ltd 


B-A Plant Without Mishap 
Through One Million Man-Hours 


One million man-hours without a lost- 
time injury have been completed by the 
staff of British American Oil Company’s 
Clarkson, Ontario, refinery. This is the 
second time in three years, the fifth 
time since the refinery was put on 
stream in 1943, that the 600 men and 
women employed at the plant have qual 
ified for the company president's safety 
award of one full day’s pay in recogm 
tion of their contribution to B-A’s safety 
program 


AIEE Includes Petroleum 
Session in Winter Meeting 


\ session devoted to electrical apph 
cations in the petroleum field will be 
featured at the Winter General Meeting 
of the American Institute of Electrical 
Engineers at the Hotel Statler, January 
19-23. Some 4,000 engineers and scien- 
tists are expected to attend the meeting 

The petroleum session, at which three 
papers will be presented and discussed, 
will be held on Wednesday, January 21 
at 2 p.m 

Petroleum papers scheduled for pres- 
entation are: “Power Generation and 
Distribution in Petroleum Refineries,” 
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LEADING 
REFINERS 
RELY ON 


DESALTING 


DISTILLATE 
TREATING 


DESAPONIFICATIOR 


For complete information, call or write 


PETROLITE CORPORATION 


TO INCREASE 
REFINING 
EFFICIENCY 


Petreco Electric Desalting 
eliminates salts, solids, and 

other impurities with such a high 
degree of efficiency that salt diffi- 
culties are eliminated — enabling 
refiners to run more crude, 


Petreco Electric Distillate Treating 
takes the guesswork out of 
distillate treating. It is applicable 
to acid, alkali or doctor treating 

all distillate stocks. It permits 
continuous, automatically con- 
trolled treating with minimum 
equipment, handling and attention. 


Where caustic is added to crude 
prior to distillation, ash-forming 
materials resulting from such 
caustic are often present in 

fuel stocks. Petreco Electric 
Desaponification removes about 
85% of such ash-forming 
constituents, enabling fuel stock to 
be marketed or used as 

a cracking charge. 


PETRECO BIVISION ELECTRIC PETROLEUM PROCESSING 


3202 South Woyside Drive, Houston 1, Texos CRUDE OJLS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYDRATING 


1290 €. Burnett Street, Long Seach 6, Californie DISTILLATES: ACID TREATING; CAUSTIC TREATING: DOCTOR TREATING 


FUEL OILS: DESAPONIFICATION,. ASH REMOVAL 
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XP LORAT Over 1,250 high Grade homes Gre 
®Vailable for rental] during the 
Oil Show to SUPPlement hote| 
sentative have him Contact IPE 
PIPE LIN Write direcs to IPE Housing | 
Bureau, 616 South Boston, While 
REFINING Choice homes Gre stil] ®Vailable 
180 


What's Happening | 


| Lawrence and H. B Thacker, 


Westinghouse Electric Corporation; 
leum Refineries,” R. Hoyle, Sineclau 


Refining ¢ OMmpany; and “Re port on the 


\ctivities of the klectrical k.quipment i n re 
Sub of the American Petro Pius precision manuractu 


leum Refining Division,” L 

M. Goldsmith, The Atlantic Retinins 

Lonipany Mechanical linkage transforms 
: the rotary motion of the speed 

Magnolia Promotes Debney to Right angle worm gear, reducer to the required recip- 


ball bearing type speed rocating motion 


reducer. 


Chief Engineer at Beaumont 


George C. Debney, assistant chief en 
vineer, has been promoted to the chiet 


1/3 of Y high 
starting torque electric 
motor 


Verquad quadruple 
(double suction —dovu- 
ble discharge) check 
valve, cone or ball type. 


ribbed and 
webbed cast iron base. 


Debney Tohline Chemical liquid end consisting Stroke adjustment cou Sealed-in-oil precision 


of interchangeable barrel and pling. Stroke adjust rack and pinion as- 
enumeer of Magnola Vetroleum Com housing assembly containing ment WHILE PUMP 1s bd sembly drives the plun- 
pany'’s Beaumont ‘Texas, refinery. He the plunger, packing and pack IN OPERATION is op ger in the liquid end. 
succeeds Charles A. Knight, retired ing gland. tional. 


Debnev'’s successor as assistant chief 
engmeer is Max BE. Vohlime, chiet de 
sign engineer at the Beaumont plant 


Humble’s Baytown Refinery Cones high standards of 
Wins National Safety Award accuracy and dependability in 


kinploves of Humble Oil & Refining 
Company's Baytown, Texas, refinery ” 
have been presented the National Satety Hills-McCanna U type metering 
Couneill’s Award of Honor, which ts 
viven to industrial groups which show 
i «decline im frequency rate of injuries and proportioning pumps 

wer a three-year period 

Hines H. Baker, president of Humble, 
made the presentation to the company’s 


refining department, which had the top Whenever small volume flows must be metered or propor- 
record in 1951 among refining divisions tioned continuously, the simple, foolproof design of Hills- 


4 McCanna “U” Type Pumps pays big dividends. For flows 
up to 24 gallons per hour per feed, its accuracy and relia- 
town plants manager Gordon L.. Farned bility suit it for research, pilot plant operation and full scale 
—— d the plaque in behalf of the em processing alike. 

fhe award is presented on the basis The ‘U" type pump is available in a range of capacities 
Raped Gataciear teat cer oe — with 1, 2, 3 or 4 feeds. Its design permits use of a wide 
0 percent improvement in its own variety of materials of construction in the liquid end. 
HILLS-McCANNA CO., 2441 W. Nelson Street, Chicago 18, Ill. 
Whole for the same period. The years 


involved in the Humble award were 


1948-50, compared with the accident ex 
pericnce Tor 1951 


Accident Prevention Record | 
. Set at Tide Water Refinery 4} 
The Avon, Calit, retinery of Tide 


Water Associated Oil Company has 

completed one million man-hours of pumps 
wo tho ost-ti 

york wi ut a | me accnlent t of 


Ihe perfect safety record was estab. FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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lished July 11 to November 17, 1952 by 
the more than 1400 employes of the 
Avon refinery. Commenting on the 
achievement, S. O. Bacon, safety engi 
neer at the refinery, said: “It is the 
workers themselves who actually pre- 
vented the accidents by practicing safety 
on the job.” 


Powell Assumes New Duties 
With Macmillan Petroleum 
William H. (Bill) Powell has been 


named vice president in charge of man 
| ufacturing and as a 
member of the board 
of directors of Mac- 
| millan Petroleum 
Corporation 
Powell, who first 
went to work for the 
| company in 1924 as 
a roughneck at the 


Signal Hill refinery, 
millan for 28 years 
From 1937 to 1947 
he was superintend- 


WITH ECONOMY BELT DRIVE- 


FACTORY ASSEMBLED—ALIGNED- NSRB Report Seen Influencing 
FOR OPEN OR CLOSED TANKS New Congress on Synthetics . 


The new Congress will likely use 
tional Security Resources Board's rec 
ommendations on the Paley Commission 
report as its guide in deciding on a syn 
thetic fuels policy, observers in Wash 


Furnished as ington have speculated 


Phe NSRB report has not yet been 


a packaged made public, but it is understood that 


NSRB is recommending further study 


unit —Ready of synthetic fuels before the government 


takes steps toward financing 


to use. Pre- In view of such recommendations, 


many Washington observers feel there 


cision Engi- | is little likelihood that Congress will ap 


prove another presentation by Repre 


neered. Any sentative Wolverton (R., N. J.), of his 


- previously defeated bill calling for gov- 
size available. ernment backing of synthetic fuels 
development 

Meanwhile the Department of Interior 
is drafting proposed legislation for a 
new synthetic liquid fuels program and 
intends to include a request for govern 
ment funds to encourage private plant 
construction 

\ high Interior official has hinted 
however, that “drafting” is virtually at 
a standstill, awaiting changes in admin 
istration 


SEND FOR BULLETIN No. R63 
: ON TOP ENTERING MIXERS Steel Strike Blamed For _ 
Delay in Refinery Expansion 
The oil industry has fallen as much 
INTERNATIONAL ENGINEERING, INC. 
7 ing to the calculations of government 
DAYTON 1, OHIO a of the Petroleum Adminis 


tration for Defense, which works with 


NEW YORK - . ee CHICAGO— other agencies in setting expansion goals 
D and alloc: arce materials to tl 


Spring, called for expansion of refinery 
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As simple as 2 plus 2—when you can recover 85% to 
92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 
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What's Happening 


spacit t annual rate 
barrels a «da between Tully 1, 1952 an 
January 1, 1954. This is a total of 750, 
WOO barrel Ided 
@ 


Sa a wided Capacity dur 


item msteac 


rike 


Company Changes 


F. H. MacLaren has been appointed 


researe is ate and | | Crews has 
heen named vroun leader at the om 

researc! laborat ry of tand 
rel Coal mipany (Inciana). Macl 


ittshurch Coke & Compat 

is named Ernest oO. Ohsol, formerly 

hanaver, new product development lab 
atery, General -lectric Company, as 

chemical enwmeerm He 


onsible for economic and er 


valuation of major chemica 


projects and wall supervise development 


‘ 


al 


mal st kholders trheeting at 
thy! headquarters in New York. The 
board membership was mereased from 


six to directors Joseph A. Cos- 
tello, an thy! vice president, and Don- 
ald K. Ballman, [ow general sales man 
wer, were elected to the new posts 
Bynum Turner, an Iethy! vice pr ident. 
and Calvin A. Campbell, dow vice pres 
were elected t re Dr 
Edgar, an | thy! vice president 
uu Dr. E. O. Barstow, a Dow vice 


resident, respectively, wl have re 
red. At the board meeting following 
he stockholders cathermy, directors re 


clected Ivan F. Harlow, president; Earl 
W. Bennett, vice president; John H. 
Schaefer, vice president; and Stanley T. 
Crossland, treasure: 


Large, readable scales . . . durable, all-metal construction 


The board of directors i Creole Pe 

. Stainless steel stems... accuracy W ithin 1°% of troleum Corporation has announced the 
thermometer range. Available in types, sizes, stem lengths 
r and comptroiier o e co many 

and ranges for all applications. Write for literature. \t the same time the board announced 


WESTON Electrical Instrument Corporation, the election of H. A. Jarvis as a dire« 
tor and the appomtment of L. E. Lowry 


617 Frelinghuysen Avenue, Newark 5, N. J. is comptroller to fill the vacancies 

. owe . ‘ P SITIO 

wit thre prodtemy Cooradmation depa 

ment of Standard Oil Company (New 


lerseyv). larvis has been associated with 

Creolk andl other afithated companies of 

. Standard (New Jersey) since June, 1930 
WE STO Lowry pomed Carter Onl Company, an 


ther affiliate of Standard (New Jersey), 


as a junior clerk in June, 1937 Texas 
INDICATE. ..RECORD... CONTROL Natural Gasoline Corporation has at 
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J . 
eee expect to release complete figures 
” etine. construction based on 
post-steel strike survey 
Resides thre trike stepped-up rates 
we ‘ tments to military a 
\tomre bones Commussion projects 
del ries to ti il ind 
4 ve ‘ ern ) ‘ mics 
| 
tt Phe <trike tself pushed hack 
acceleration of deliveries to defense an 
: a \ sult, it now takes as long as 12 month 
- 4 ‘ ‘ er Oa Majo. 
J six months as before the stl 
4 
| 
} id evaluation. Crews is in charge of re 
ry searel ind development work o1 is 
j . ome rectors were elected ane 
» 
ALL-METAL 
| 


For high-temperature, high-pressure bolting, you 
need fasteners that resist premature fatigue-failure; 
fasteners that pay for themselves by staying on the 
job, day in, day out. And here's the right combination 
to use—the Bethlehem Continuous-Thread Stud, to- 
gether with two Bethlehem Quenched Nuts. 

The Bethlehem Continuous-Thread Stud is ideal for 
high-temperature, high-pressure bolting because it has 
every requisite for long, economical service. The 
accurately made stud has no point of thread-runout. 
Severe stresses can't gather at any one point on the 
stud, but are distributed over the full length. 

The Bethlehem Quenched Nut is a fitting companion 
to the Continuous-Thread Stud. It is a superior nut 
in every way. It is made from .40 to .50 carbon steel. 
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The nut is forged and extruded in a forming die, then 
quenched and tempered. This method makes the nut 
so strong that it can break almost any stud or bolt 
on which it is used! 

Both the Bethlehem Continuous-Thread Stud and 
the Quenched Nut come in a wide range of sizes. If 
you would like to have full information, we suggest 
you get in touch with the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Paciti Coast Bethlehem products ave sold by Bethlehem Pact Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Catforming 


combines 


advantages 


. 
186 Petroleum Refiner—V ol 32, No 1 


The Atlantic Catalytic Reforming Process brings you: 


1. high yield 
The Atlantic Catforming Process was specially designed to 
produce high octanes at high yields. It properly balances all the 
many reactions necessary for the production of high octanes, 
assuring you of a high yield-octane relationship and maximum liquid 
recovery of high octane products from any feed stock. 


2. low cost 
Catforming units can be designed by your own contractor, 
thus providing important economies and greater simplicity. Commercial 
units of from 750 to 12,000 BPD charge capacity are now 
being built at investment costs of only $250 to $400 per barrel. 
In operation, no feed preparation, product finishing or 


costly regeneration facilities are needed. 


3. stability 
The catalyst in the Atlantic Catforming Process retains 
reforming activity for extensive periods, and at the same time has 
no loss in selectivity. Even under the varied conditions 
encountered in normal refining operations, catalyst 


life is from 35 to 100 barrels per pound. 


4. ruggedness 
Activity and selectivity of the Catforming catalyst are virtually 
unaffected by water, sulphur compounds, and nitrogen compounds 
normally encountered in naphtha reforming. Atlantic’s catalyst 


has proved its ability to resist physical and chemical change. 


FOR COMPLETE DETAILS call or write The Atlantic Refining Company, Research 
and Development Dept., P.O. Box 8138, Philadelphia 1, Pa. ‘Telephone, Howard 5-2345.) 


It’s the catalyst that counts 
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New Garlock Moided Cups Folder describes in detail 
our complete line of cups. Write for your copy today! 


GARLOCK MOLDED Cups 


For Pump Pistons — 
Hydraulic Service — 


Pneumatic Equipment 


A COMPLETE LINE OF CUPS FOR INDUSTRIAL USE 


vaRLock Molded Packing Cups are made from the highest 

y grade materials to rigid specifications for long, trouble-free 
service. These cups are made in many types and styles, each de- 
signed and constructed for a specific service condition. 
BITAN* Leather Cups, available for practically any eylinder 
diameter size, are recommended for use against cold and hot 
water, oils, gases, and solvents. For hot oil service up to 250°F., 
specify synthetic-rubber-impregnated Bitan leather cups. 
Rubber and Synthetic Rubber Cups with fabric insertion arc 
made in a wide range of material combinations for evlinder diam- 
eters from less than '>” up to and including 16”. For service 
agaist air at high or low pressures, against oils, and on heavy 
duty hydraulic equipment. 


Cups for Pump Pistons are available for standard eylinder sizes. 


Start cutting maintenance and replacement costs now 
standardize on Garlock Molded Cups 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Dulsa, He ton, Lexas los Angeles, Ca 


"Registered Trademork 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 
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Anderson-Prichard Acquires 
Kanotex Stock; to Expand 


avway refine) 


Anderson-Prichard Oil] Corporation 
announced mt has purchased the contro 


ling stock 


pany. Ande 


crease 
Kanotex’s 
lay and ult 


lay Mat a 


of Kanotex 
> 
| ricthare 
1 
echately thie 
to 
mately to 2 


mement ane 


Refining Con 
| plans te 
capacity 
5,000) barrels 
0.000) barrels 
1 direction 


Kanotex was assumed early this mont! 


Standard of California Elects 
Howard Vesper Vice President 


Election He ward Vespet “as 
vice president of Standard Ohl Compar 
California has been announced 

Vesper, who os president of Calitor 
Researe! Corporation, Standard’s re 
search subsudiars yorned the 
pan " tell ving his graduation 
tre thre altornia Trostitute ol 
e om chemeal 
eer 


Cities Service Official, Wife 


Killed in Automobile Accident 
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Here’s good tip 
for flare stacks! 


What's the life span of tips on your flare stacks? 
Five months? Six months? Possibly eight or 
ten? 
Don't be satisfied with any periods as short as 
these. Not when you have the experience of a 
large Ohio refinery to guide you. They designed 
the Inconel® tip shown here— and used it suc- 
cessfully for 30 months. This was six times as 
long as any previous tip had lasted. 


The increased life is due to a combination of 
design changes and the proper choice of a high 
temperature construction material. 


In this patented design of The Standard Oil 
Company of Ohio, the desired flame character- 
istics were obtained by installing air inspira- 
tors. An annular ring atop the tip prevents back 
drafts from forcing flame down the side of the 
stack. And refractory cement is used to line the 
ring and the inside section of the stack tip. 


The choice of Inconel as the main construction 
material was the result of an extensive survey 
of the many alloys available for high tempera- 
ture service. Like all Inco Nickel Alloys, of 
course, Inconel offers excellent resistance to 
corrosion plus its ability to undergo high tem- 
peratures without scaling or cracking. 


Its good working qualities are important, too. 
Inconel can be cut, bent, formed, machined and 
welded by ordinary shop methods. And welds 
are as resistant to heat and corrosion as Inconel 
itself. 

Consult your distributor of Inco Nickel Alloys 
for the latest information on availability. And 
remember — it always helps to anticipate your 
requirements well in advance. 


When you need help with problems involving 
corrosion and high temperatures, please don’t 
hesitate to call on our Technical Service. These 
men know what has been done, and what is be- 
ing done, to provide durable equipment for your 
kind of work. They're always ready to share 
this information with you— without cost or ob- 
ligation. The International Nickel Company, 
Inc., 67 Wall Street, New York 5, N. Y. 
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THIS INCONEL flare tip, de- 
signed by The Standard Oil 
Company of Ohio, lasted 6 
times as long as any tip 
previously used. The sav- 
ings in steeple-jack labor 
charges alone amounted to 
$41,400 a year! (Firms li- 
censed to manufacture and 
sell this design are: Fritz 
W. Glitsch & Sons, Inc, 
Dallas, Texas, and Western 
Supply Company, Tulsa, 
Oklahoma. Information re- 
garding the licensing of 
this design may be obtained 
from The Standard Oil 
Company of Ohio.) 
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troleum Industries Committee of the 
American Petroleum Institute. He suc- 

ceeds Cyrus S. Gentry, vice president 

and general counsel of Shell Oil Com- 

° pany, who is retiring from his company 
Robert H. Scholl, general counsel of 

Esso Standard Oil Company, was 

chosen secretary of the committee, re 

placing Walsh. 


Catalytic Construction Names 
Oriolo as New Project Director 


Dominic J. Oriolo has been added to 
the process engineering staff of the 
Catalytic Construction Company in 
Philadelphia. His position will be that 
of project director on one of Catalytic’s 
major operations 

Oriolo came to Catalytic 
and Haas where he spent five 
a plant development engineer 
with design, operation and 
service of chemical plants 


from Rohm 
years as 

dealing 
technical 


Persons Elected President of 
Sun Chemical; Ullman Named 


Ralph C. Persons, executive vice pres 
ident of Sun Chemical Corporation, has 


been elected president, succeeding 
George W Ullman, who been 
named to the newly created post as 


chairman of the board 


, Miller Retires From NBS Staff 


David R. Miller, chief of the gage 
section of the National Bureau of Stand- 
ards, has retired after 44 vears service 
at NBS. At the time of his retirement, 
Miller had more service with the Bureau 
than any other staff member 

Miller has been chief of the gage sec- 
tion in the NBS optics and metrology 
division since 1924. He joined the staff 
of the Bureau in 1924 


Shell Gets New Vice President 


William F. Kenney has been ap- 
pointed vice president and general coun- 


sel of Shell Oil Company, replacing 
Cyrus S. Gentry, who is retiring early 
this year 

Kenney has been general attorney in 
charge of Shell's New York legal de- 
partment. Gentry, who began work for 
Shell in 1933, became vice president in 
June, 1944 


Miller Returns From Washington 

Dr. Floyd L. Miller has returned to 
Standard Oil Development Company as 
manager of its contract, legal and patent 
department after a year as vice chair- 
man of the Defense Department's Re- 
search and Development Board. Prior 
to his Washington work he was head of 
the research division at Standard 


Sun Division Manager Dies 

Donald Lincoln, manager of the refin- 
7 ery supply and distribution division of 
Sun Oil Company, died recently in 
Philadelphia’s Presbyterian Hospital 

e was 57. 

Lincoln joined Sun Oil Company in 
1930 at the Marcus Hook, Pa., refinery, 
was later transferred to Sun's Philadel- 
phia office, where he helped to organize 
the production control division 
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Fundamental Physical and 
Chemical Data— 


Vapor Phase Heats of Hydrobromina- 
tion of the Isomeric Butenes. 


K. RO Lea, ann Pane 
miversit | rado, Boulder. ¢ ) 
ln Chem 74 105? Dy 
My}? 

In a previets paper ti 

rte«l the Vapor plia heats 


rommation of propy ten ind ve pre 
ane. The present paper covers a report 
4 the heats of hydrobromimation of 
mitene-l, cre and trans-butene-2. Heat 


ere measured at approximately LOO ¢ 
Lhe product of the 


butane. Use of the 


reactions is 


data permits the cal 


ulation of the heats of tsomerization of 
the ur s butenes. Sufficient data are 
available t permit the caleulati 
t the heats of reactions of bromine wit! 
ropane r with butane. to “ive, respec 
tively, rsepropyl bromide or 2-brome 


The Dependence of the Rate of Hy- 
dration of Isobutene on the Acidity 
Function, H., and the Mechanism for 
Olefin Hydration in Aqueous Acids. 

W. Tarr, Ie. (Department of 

( hemustry School of Chemistrs anne! 
State Colles 


Physics, Pennsylvania 


State Collewe, Jou lon Chen 
yee, 74 (1952), pp. 5372-6 
lhe rate of hydration of 


hutene at unit pressure by aqueous nitric 


icid solutions from O.1 to 5 M and by 
1242 M suliune acid was determined 


The rate star trom directly proportional 


acid concentration but mstead is 


early proportional to a quantity termed 
the acuity tunction. The Hammett theory 
w the nature of the transition state for 


depends « 
that the 


t reaction, the rate of whiecl 


the acidity function, requires 


ivdration transition state tobuten 
plus a proton, te, a “tree” carbonium 
Phe author proposes a 
mechanism which Consistent th thoes 


nm stereochennucal 
reopen 


drations athe 


lea, and with kn 
other 


wtivation tor the 


requirements 
various 


the corresponding reverse reactions tu 


treet 


conhirmation cot the 
Hammett theor 


nish strong 


ness of the 


Chemical Compositions and 
Reactions— 


Composition of United States Crude 
Oils. 
Mines, Petroleum Xpertment Station 
Rartlesville, Okla). Chem 44 


1952) pI 577_8 


Bureau «ot 


The author considers the cruck i 
areas in the United States as 


hical 


produc 
livided into 


The characteristics of the 


we areas 
crude oils 
liscussed in 
Bureau 
including the 


produced im each 
the paper 
Mines routine 
naphtl 4, was onl, aromatn 
naphthas and gas oils, and naphthe: 


paratim-naphthene porter 


area Ate 
These are based rh thie 
analysis 


sulfur, asphalt 


nes mm the 


New Science and Technology Abstracts | 


1 the iplithas at Las s. Lhe discus 
bor s based na tal ! lis 

Information mimarized im the forn 
t 14 cha aphicall depictit the 
rope nder discussion. A btbhograpl 
; 14 relterence 


Symposium on Petroleum. 


Ind Chen 44 195?) 

\ symposium of 18 papers presented 
at the 119th, 120th and 121st meetings 
the American Chemical Society is 


given. It includes four papers on the 

riwit t petroleum, namely, “Kvolutior 
Petroleum,” “Bacterial Aspects,” 
Optical \ctivity or Petroleum” and 
Action in Petroleum Forma 
are ten 


Catalyti 
si papers on the com 


Next 
position ! 
f | 


Metalliferous 


tion 
including the 
rude Oils’ 


Adsorbed at 


petroleun 


Substances 


Crude Petroleum-Water Interfaces,” 
(dcecurrence ot Metals m Petr 
‘Vetroleum Acids and Bases.’ 
Nitrogen Compounds in Domestic Heat 
img Ohl Distillates.” “Cresvlic Acids im 


“Petroleum Asl 
Effect on Re 
a Petro- 


Petroleum 
Components and 
fractories,” Cvyelic Sulfides in 


Naplhithas,” 


leum Distillate” and “Molecular Struc 
ture and Properties of Lubricating Oil 
Components.” The symposium concludes 
vith four articles on shale oil, including 


the “Composition of American and Foreign 
Crude Shale Oils.” “The Composition of 
Colorado Shale Oi,” “The Production 
ind Utilization of High Temperature 
Shale OW” and the “Product Composi 


tion of High Temperature Shale Oil.” 


Reaction of Alkanes with Hydrogen 
and Deuterium. 
Racemization and Exchange. 
Rorert Burwece, Ik AND Warren S 
Rriccs (Chemistry Department oft 
Northwestern University, Evanston, 
Hh), Jom lor Chem. Soc. 74 (1952) 
pp. 5096-5102 
In the a nickel-kieselguhr 
catalyst and at temperatures in the range 


presence ot 


oO) to 130 CC, the hydrogen atoms of 
heptane, 3-methylhexane, 3.3-dimethyl 
hexane and 2,2,3-trimethylbutane ex 
change with deuterium, The numbers of 


exchanged under equal condi 
order listed with a 
separating the ex 
Phe number 


molecules 
tions decrease m the 
factor of about 
hydrocarbon 
exchanged 
determined by the 


seven 
treme types 
of the 


mole cules | as 


various species of 


hee 


THESE abstracts prepared by DR. E. H 
LESLIE and DR. H. B. COATS, The Leslie 
Laboratories, Traver Road, Ann Arbor, 
Mich., are selected from the current lit- 
erature of science and technology, not 
including trade journals easily available. 
Photostatic copies of original articles 
can be obtained at nominal cost from 
The Library of Congress, Photoduplica- 
tion Service, Washington 25, D. C. 
Complete or limited bibliographies cov- 
ering special topics by title, by abstract 
or in complete manuscript will be pre- 
pared and furnished by arrangement 
with The Leslie Laboratories 


pe ssible pecies 
first tw 


Hass Spectrograph 


are present im the case of the 


lrocarbons. A 


seven 


of 


changed hydrogen atoms was found to 
the last two hydrocarbons. It is apparent 
that the exchange process cannot propa 


carbon atom 


wate past a quaternary 

The optically, active 3-methylhexane is 
racemized under the same conditions and 
it a rate independent rt hether hy 


deuterium is present. [hv 
number ot 


that 


drogen or 
ratio of the 
changed to 


motectiics eN 


racemized is approx! 


mately 1.6. An equation is given for the 
rate of racemization. It was found that 
in the absence of hydrogen the catalyst 


authors be 
must 


used becomes poisoned. The 
leve that any reaction mechanism 
take into account the fact that exchange 
is apparently accompanied by racemiza 
tion. Partial reversal of olefin hydrogena 
tion seems a likely It must 
however, involve a inter 
mediate compound 


mechanism 
Symmetrie 


Kinetics of the Catalytic Vapor-Phase 
Addition of Hydrogen Chloride to 
Propylene. 
Swap, Jr 
(University of ¢ 
Ohio) Chem 
pp. 504-9 


and H. 
Cmemnat 


Progress 4 (1952) 


The purpose of the investigation was 
to determine the kinetic behavior of the 
reaction between hydrogen chloride and 
propylene over activated alumina to pro 
duce isopropyl chloride. The ultimate 
objective is. the development of some 
interrelationship between the kinetic be 
members of a homolk 
particular reaction. Iso 
is the only produet 


havior of 
series m one 

propyl chloride 
formed at temperatures of 80 C. of 
catalyst The 
time, pos 


less 


when alumina is used as 
catalyst activity with 
sibly because of deposition of propylene 
data indi 


deere ases 


polymers on the surface. The 
cate that the reaction is not controlled 
either by the adsorption of hydrogen 
chloride or the adsorption of propylene 
The reaction can be controlled by the 
desorption of isopropyl chloride or by 
reaction. The kinetic data 
correlated by rate equa 
two different methods 
based on the surface reaction as the 
controlling mechanism. bibliography 
containing 23 references its included 


the surtace 
obtained 
tions derived by 


were 


con 


Isolation of Olefins from Bradford 


Crude Oil. 


RicHarp | Armour Re 


PurscHer 


search Foundation of Hhnoiws Institut 
of Technology, Chicago, UL), -Inalyt 
cal Chem. 24 (1952), pp. 1551-7 


Ina previous paper one of the authors 
assigned the 10.3-micron infrared absorp 
tion band characteristic of Pennsylvamia 
trans-oletins Phas 
present im 

rk it was 
trac 
of trans 


lubricating oils of 
band also shown to be 

the crude oil. In the present w 
decided to investigate the gasoline 
tion for the 
olefins. It was found that Bradford crude 
oil, which is stated to be typical of Penn 
sylvania crude oil, contains small quanti 
f heptenes and octenes of the trans 
that show the 10.3-micror 
olefins were sep 


Was 


presence of absence 


tres 
conhguration 
absorption bands. The 


arated by use of silica gel adsorption a1 
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HUDSON 


The Hudson Auto-variable pitch fan allows automatic 
control of cooler outlet temperature. regardless of air 
temperature, cooler inlet temperature, or heat load. Mi- 
nute changes in cooler outlet temperatures immediately 
and automatically change pitch of fan blades increasing 
or decreasing the air flow across the coolers. This device 
marks an important advance in use of air for cooling 
saving power, eliminating shutters, and smoothing proec- 
ess operations. Auto-variable fans will find wide ap- 
plication in cooling of jacket) water and condensing 
hydrocarbon vapors and steam. 


The HUDSON Auto-variable pitch fan. . . 
® Controls temperature. 
© Saves power. 
© Reduces cost of control equipment. 
® Prevents freezing due to cold weather. 
® Eliminates by-pass piping. 
© Operates with standard pneumatic instru- 


ments on 0-15* air pressure. 


Hudson Auto-variable fans are available in sizes from 
6 to 18 foot diameter for use in Hudson Solo-aire air 
cooled units and in Hudson Combin-aire units. 


Fon pitch limit adjustment shown PROOF OF PERFORMANCE aap 


from maximum to minimum. 


Another NEW DEVELOPMENT by HUDSON | 
PITCH FAN | | 
gorent® 
* 
‘4 ximum | 
J 
\ Jit 
? 
\ 
a. 
= : 
\— 
pitch 


70 PERCENT SAVING IN Shown above is a faesimile of a chart taken from 


POWER a recording instrument used in controlling tempera- 


ture on a Solo-aire gasoline condenser installed in 


During the 24 hour period Matagorda Corporation plant near Bay City, Texas. 


she mousered clectete The outer line (red) shows the fan pitch variation 
required to maintain constant stream temperature 


power consumption was : 
(black line). 
30%, of that which would 


have been required had 


Despite air temperature variation from 72°F to 
100° F, and despite changes in the heat load, the 
the blade pitch been at a : 

outlet temperature from the cooler was held con- 
stant throughout the 24 hour period. 


ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 
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Science Abstracts f the reaction was investigated | by 


studying the ortination of 2-methyl-l 
ropene-1-C.“ The reaction in this case 
fractional distillation Although the ole- involves at attack by chlorine on the 
fins in the gasoline are low in molecular terminal unsaturated carbon atom and 
wht and far removed from hos se om results in the formation of a new double 
the lubricating fraction, the authors bond in the 2,3-position. This is taken 
believe that the 10.3-micron  absorp- as evidence that the mechanism of the 
tions in the lubricating oil traction low temperature chlorination of isobutyl 
indicate the same type of olefinic ene is similar to the low temperature 
configuration an hat the double bond chlorimation of ethylene im that the tirst 
is obably im. sti hat attached tt step involves the addition of a positive 
cycloparaftin rings he author believes chlorine to the center of high electron 
that the data reported are the first evi density in the oletin The second step, 
dence of the existence of low boiling however, ts different in that addition of 
olefins in Pennsylvania crude oil, Find a negative ton does not occur, but the 
ings are reported in some detail in tabular Horo-t-butvlearbonium tom loses a pr 
an ud graphical form. In the course of the te ‘ ort t! unsaturated halide, 
ork some evidence ot hexenes was ob | 
tained bet these were present im too 
small quantities to isolate Phe gasoline 


Inhibition of Side Reactions During ACCURATELY THREADED 
fraction in over-all contaimms at least 0.6 
pe by of Aluminum Choride-Catalyzed Pentane 


Isomerization. STRICT ADHERENCE 
Mechanism of the Low Temperature bk. Senset (Beacon Labora SPECIFICATIONS 


Witkins Reeve, Harry CHAMBER 


aco lopmen Corporatio Nev 
of of (1952), pp. 2716-21 standards of the oil industry for more than 30 years. 


sity of vland, College Par Md.), Victor is accustomed to meeting your requirements 
m. Chem. Soc. (1952), PP. has heen widely employed in the of quality, price ond delivery. Try VICTOR 
F leum industs but the catalytic isomer next time you need ony fostening. 
zation of pentane and higher paraffins 
mperature iS unusual im that an unsat 


has not had great commercial success be 
urated monohalide, methallyl chloricdk Tkvlatic Write for the new, easy to use 


Cause ¢ cracking and m Teac 
ormed instead ¢ e expected a 
isobutvlene dichloride The reaction 1s the render yield the wed VICTOR catalog. 


compounds very low. Various inhibitor 
practically instantaneous in the presence 


Chlorination of isobutylene roor 


been emploved to stop the sic re 


of an excess of isobutylene at O degrees . 
of an excess of isobutylene at 0 C. and actions. In the work reported the authors ; a 


methallyl chloride is formed in approx used isobutane as an inhibitor in wreater 2635 W BELMONT AVE «+ CHICAGO 18 ILL 
imately &3 percent yield. The mechanism roportion an F been employed 
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_[FLOWRITE _;CONDENSER_TUBE 


FAST. 
POSITIVE 
IDENTIFICATION 
Low Cost Protection | For a few cents per pine, you can cauip 


your entire plant with Brady QUIK-LABEL 
for Pipe Markers. You can get a uniform system 
of pipe identification based on A.S.A. Standard 


ALS. Names of materials printed in large black 

X HANGER TUBE ENDS } letters on corr A.S.A. background colors — 

no hand stenciling, painting, or hard to re- 

Wy) member codes. Anyone who can read can tell 

In the past 31 years Conseco has provided millions of \ | at a glance the pi ve contents and direction of 

Flowrites for tube inlets of heat exchangers operating flow. Over 235 different markers and direc- 

tion arrows in stock. Specials made to order. 

in all industries and all applications. Tube inlets be- 

come eroded and worn long before the remainder of the Brady rep I. — ~~ rk without mois 

tube, and by reinforcing the inlets it is possible to ee a See 


' 
: he effecti be lif ~ Plastic treated to resist dirt, 
increase the eflective tube life many times. grime, moisture—for indoor 


Flowrites— made of the same metal as the tubes— or outdoor service. 
are available in any length, diameter or gauge. They d “4 Brady Pipe Markers leave 
are easy to install and remove by unskilled help. When no room for doubt... or 
Flowrites themselves become worn (instead of the tubes!), TRAGEDY. 
just pull them out and install new, longer Flowrites. | DISTRIBUTORS IN OVER 125 PRINCIPAL CITIES 


PATENT NUMBERS 1479149 . 2143477 


Get the facts from the 8-page Flowrite “proof” 
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774 W. Glendale Ave , Milwaukee, Wisc 
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Phe long record of reliability established by Roots-Connersville Blowers, 
Pxhausters and related equipment is the natural result of almost a century 


of experience in the exelusive business of handling gas and air for indus- 


trial purposes. 


But its more than just designing and building a piece of machinery. 


Such user satisfaction comes also from the wide range of capacities and 


types, from which the right unit can 
usually be selected. Especially important, 
our dual-ability line of Centrifugals and 
Rotary Positives enables us to make un- 
biased recommendations ... a dual choice 
available only from Roots-Connersville. 

Whatever yvour need may be in the 
handling of air or gas for industrial pur- 
poses, vou can look to Roots-Conners- 
ville for unquestioned reliability and 
long-time economical performance. Ask 
us for specihe recommendations on any 
problem of handling gas or air—in any 


quantity. 
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BLOWER RELIABILITY A “NATURAL” 


WITH AIR-MINDED 


A Division of Dresser Industries, Inc. 
153 Crescent Ave. - Connersville, Ind. 


ROOTS-CONNERSVILLE BLOWER 
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by previous investigators and found that 
the cracking and atkylation reactions 
were inhibited almost completely. Cata- 
lyst deterioration was likewise markedly 
suppressed. The reaction was carried out 
in the liquid phase using the ratio of 
about two parts by weight of isobutane 
to one part of n-pentane. Normal bu 
tane was found to be ineffective under 
the same circumstances. Also the effec- 
tiveness or isobutane decreased when 
the isomerization was done in the vapor 
phase, The authors believe that the work 
indicates a basis tor a commercial proc 
ess, if such is desired for the isomeriza- 
tion of normal pentane 


Petroleum Acids and Bases. 


H. L. Locnre (The University of 
Texas, Austin, Texas), /nd. /:ng. Chem 
44 (1952), pp. 2597-26001 

The acidic compounds in petroleum 
comprise a mixture of phenols and car- 
boxylic acids that are of aliphatic and 
cyclic types. Cyclic acids are those con- 
taining cyclopentane or cyclohexane rings 
along with traces of aromatic acids. The 
carboxyl group is sometimes attached 
to the ring and sometimes one or more 
CH, groups lie between the carboxyl 
group and the ring. In addition to the 
monocyclic acids, there are others of ten 
or more carbon atoms that contain two 
or more rings but little is known as re- 
gards the structure of these compounds 
[he nitrogen compounds in petroleum 
comprise two classes present im nearly 
equal amounts, first those that can be 
extracted with dilute acids and those 
that cannot be so extracted. The latter, 
or so-called nonbasic compounds, are 
thought to include pyrroles and similar 
compounds that can be removed by 
treatment with solid potassium hydrox 
ide. Little is known about them. The 
basic compounds include alkylated and 
cyclic substituted pyridines and alkylated 
quinolines and probably isoquinolines 
The alkyl groups in the quinolines are 
located at positions 2, 3, 4, and 8 witl 
alkvls higher than ethyl only at position 
8. In addition to industrial interest in 
these compounds, they are worthy of 
study because of their connection with 
the theories on the origin of petroleum 


Cyclic Sulfides in a Petroleum Distil- 


late. 
Resse. H RRrown And SEYMOUR 
Meyerson (Research Department 


Standard Oil Company (Indiana) 

Whiting, Ind.), Ind. Eng. Chem. 44 

1952), pp 2620-3 

Some high-sulfur petroleur listillates 
have in unpleasant lor evel vier 
freed of mercaptans. Substances respor 
sible for this odor can hye rer ved }, 
treatment with sulphuric acid. However 
it was of interest to determine the nature 
of the compounds responsible for the 
odor The material selected for stud 
was 165 to ¢ fraction 
sulfur virgin distillate f West Texas 
rigin. Compounds es} sible f the 
characteristi dor f the ] sulf 
virgin distillate were isolated from the 
sulfuric acid with which the distillate 
had been treated and also lirectly f1 
untreated distillat Selected cuts ob 
tained by fractional distillation of the 
concentrate, and the hydrocarbon mix- 


ture obtained bv desulfurization, were 
analyzed using the mass spectrometer 


The offensive components, comprising 
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ELIMINATE PITTING 
AND CORROSION... 


It’s no secret that one of the biggest headaches 
of corrosion control in cooling water systems is 
the continuance of pitting and tuberculation. 
Many conventional water treatment methods 
attempt to overcome this problem by the use of 
lowes er, 


treatment concentrations. 


this has been found to be expensive and not 


eXCess 


altogether successful. 


But here’s weleome news: Betz Laboratories. 
after long and careful research, has developed 
the Dianodie Method which positively assures 
freedom from seale, protection against corro- 
sion and elimination of pitting and tuberculation! 


Basically. the Dianodie Method consists of 


employing a combination of two anodic 
inhibitors in such a way as to produce results 
superior to any present water treatment. This 
advanced technique effectively eliminates pit- 
ting and tuberculation, and at the same time 
against gen- 


provides increased protection 


eral corrosion. 


Results are outstanding! 


\ plant employing 
poly phosphate treatment: encountered severe 
corrosion, tuberculation and plugging of heat 
exchangers with corrosion products. ‘Tubercles 
from '5 to 3 inches in length were found 
throughout the entire system. Often it) was 
necessary to drill some of the heat exchangers 
at 30 day 


corrosion products. Then the Betz Dianodic 


intervals to remove accumulated 


CONSULTANT ON A 


A Gulf Publishing Company Publication 


Method was used. It was necessary to set up a 
cleaning program after the application of the 
Dianodic Method to remove the sloughed off 


After 


three months operation, this cleaning program 


corrosion products that accumulated. 


was discontinued, No new pitting or tuberculation 
has vecurred! Weat exchangers are now in- 
speeted and cleaned only at the normal annual 
turn around. 

This is just one example of how Betz Specialized 
Water Conditioning Service is increasing efli- 
cienes and cutting costs in plants throughout 
industry. Why not let Betz show vou how to 
improve results vour plant’ There's no 
obligation on your part. W. HL & LD. BETZ, 
Gillingham & Worth Streets, Philadelphia 24, 
Pa. In Canada: Betz Laboratories Limited, 
Montreal |. 


bor complete informa- 
tion on the Dianodic 
Vethod. send today 
for Technical Paper 


No. 123. 
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[ Science Abstracts |] Molecular Structure and Properties of 
Lubricating Oil Components. 


about O.1 percent of the untreated dis James (5. Littarp, Witttam C. Jones 
tillate ere concentrated by mercut In AND Tames A. Anperson. Ix. (Hur 
cl le treatment of the ol btamned ble Oil & Refining Company, Baytow: 
h tier f the spent sulfuric acid Texas), Ind. Lng. Chem. 44 (1952), pp 
The concentrate is found to be a mix 2623-31 
ture ! saturated ecyche sulfides wit As practiced today the procedures 
five are x é hered . Mass lubricating l refining are based largely 
spectrometric ana ' ira n empirical correlations t the lata 
tier btained | | ‘ ed from ‘ s routine {| sical property 
cleat the presence of monodi, and tr measurements. At e thorough know 
ht edge of molecular structure ot the bri 
b le Iturizis the tur pound cating ract t 
: fundamental approach to refining prob 
comprised the three classe saturate lems bout sucl miormatun has been 
rhons expected f1 the proposed largely lacking. The investigation upot 
three types of thiacycloalkane \ Inbl vhich a report is made its part of a long 
graphy f 14 references is included range program of research along funda 
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Duck’s Feathers 


AMAZINGLY REPELLENT! =| 


From watery depths they come up dry. 


= 
- 


Floridin Adsorbents 


AMAZINGLY EXTRACTIVE! 


From a compound or a deeply impregnated 
mass they draw out the elements that are 


responsive to their nature. 


WHERE there is a mutual aversion between 


two materials, they “just won't mix.” Where 


there is a natural affinity, their power to seek 


out and hold each other may be almost beyond 
belief. 


For over forty years Floridin has been studying the mutual 


attractions and repulsions of various substances and making these 


peculiarities useful to industry. 


FLORIDIN ADSORBENTS 


There are twenty-odd Floridin products—adsorbents and desic- 


eants, all-—and the purposes for which they have been success- 


fully employed are great in number. 
If you have a problem in research or in production to which 


these highly specialized products might be useful, you are invited 


to consult the Floridin staff without obligation. 


LORIDIN COMPANY 


Department E, 220 Liberty St., Warren, Pa. 


mental lines. Several wax-free lubricat- 
ing oil samples covering a wide boiling 
range and derived from different crude 
oils were separated into concentrates of 
several compound types by silica gel 


percolation. Narrow fractions of the 
pr mlucts trom the per olator were char- 
acterized by 1 retractive 
index, carbon-hydrowen ratio, viscosity, 
nd ultraviolet and infrared spectra. The 
data so obtained indicate that the lubri 


cating fractions are composed primarily 
of five classes of compounds, paraffin 
naphth enes, condensed napl tl 
matic hthenes, naphthalenes, al d 
higher aromatics. It is believed that the 
techniques developed in the work will 
prove useful for characterizing any lubri 


ines, aro 


cating oil stock Thev have been shown 
to be useful in following the action of 


the solvent in phenol extraction of lubri 
cating stocks. The data secured in the 
course of the work are presented in con 
siderable detail in tabular and graphical 
form and a bibliography of 15 references 
is included 


Products: Properties, 


Utilization and Analysis 


2,6-Di-tert-butyl-4-methylphenol as a 
Gasoline Antioxidant. 

Minor ©. K. Jones, Appre R. Jones 

AND Barney R. StricKLANnp (Esso 

Laboratories, Standard Oil Develop 

ment Company, Linden, N. J.), Ind 

Eng. Chem. 44 (1952), pp. 2721-5 

Fhe compound 2,6-di-tert-butyl-4 
met! viphenol has been used as an anti 
oxidant in several products, such as 
lubricating oils, waxes, synthetic rubber 
and various polymers. The authors re 
port a study of its use mm gasoline and 
in concentrated tetraethvllead mixtures 
Phe compound is a hindered phenol. Its 
relative chemical inertness give it desir 
able properties for use as an antioxidant 
in petroleum products. Its thermal sta 
bilitv and resistance to oxidation by air 
make it essentially free of a tendency t 
form induction deposit systems in en 
vines to which some currently used fuel 
antioxidants are subject Accelerated 
tests and storave tests in the laboratory 
and full scale storage tests have shown 
the compound to be an effective anti 
oxidant in leaded aviation gasolines and 
is now in extensive use tor this purpose 
It is also effective in stabilizing concen 
trated tetraethyllead fluid. Its effective- 
ness in motor gasolines is variable, and 
is apparently closely related to the ex 
tent of rehning f the wasolines treated 
Data are presented im ¢ nsiderable detatl 
in tabular form and a bibliography of 14 
reterences 18 included 


Some Experiments on the Influence of a 
Solid Phase on the Oxidation of Low 
Viscosity Mineral Oil. 

D. J. W. Krveten (Rotterdam Labora- 


torv for Oil and Coal Chemistry), Jou 


Inst. of Petroleum 38 (June, 1952), pp 


con carbide are effective N corretation 
was found between the length of the im 


duction pertod and the rate of oxidatio 
} 


e reaction period. The expert 
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445-8 
1s affected byw the presence t solid 
phase, and the induction period is also 
affected. In a previous paper it was 
«} that the presenes f glass in 
creases the rate of oxidation of mineral 
onl Resides glass, other solhds such as 
1% 


fastenings by HARPER of 


Fastenings of brass—Naval bronze—silicon bronze. 
Fastenings of Monel—nickel—all stainless steels—aluminum. 
Any type of fastening —bolts—nuts—screws—rivets—studs— 
washers—cotter pins. The H. M. Harper Company produces 
them all—one source of supply—the largest manufacturer spe- 
cializing in production of fastenings of non-corrosive metals. 


Back of this company are 29 years of experience in meeting 
and solving tough problems of corrosion and abrasion, heat 
and stress. No order is too small for the most careful attention 
of Harper engineers and metallurgists. No order is too large 
for the modern Harper plant to handle. 

In every important market area in the country there is a 
Harper distributor with stocks of fastenings, ready to give you 
immediate service. If you have a tough problem that can be 
solved by fastenings of non-ferrous metal or stainless steel, 
the Harper years of experience and ability can help you. Call 


yowr Harper salesman or write to the Harper engineer. HA R P E R 


THE H. M. HARPER COMPANY 
8245 Lehigh Ave., Morton Grove, III. EVERLASTING FASTENINGS 


Specialists in All Non-Corrosive Metals 


Machine bolt of silicon 
bronze. 
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TEMPERATURES? 


MATCHING 
SHELL 
FLANGE 
STEAM 


CONDENSATE OUTLET 


On 


MPING HEAVY OILS? 


CONCERNED ABOUT LOSSES RESULTING FROM 
VOLUME SHRINKAGE AT LOW Ofl DELIVERY 
THEN INSTALL 


TANK SUCTION HEATERS 


TO SOLVE YOUR PROBLEMS 


Panacoil 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 
as it passes through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 


@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 


@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- « 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt’ Shipments! 
Our extensive stocks 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements 


ber 
tive Literature 


Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 


Tube Type Fuel Oil Heater for bulk 
per minute, No. 6 oil, 100° F to 160 


DAVIS 


1060 East Grand Street, 
30 Rockefeller Plaza 
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station service—capacity 2,000 gallons 


°F, steam at 15 psig. Weight 12 cons. 
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ments with glass, 
cate 


quartz, and sand indi 
a decreasing catalytic effect of the 
solid phase as the chemical resistance 
increases, The nature of the phenomenon 
is still obscure and will require further 
investigation 


Classification of Bitumens in Asphalt 
Technology by Certain Rheological 
Properties. 
Part IV. Criticism of Certain Estab- 
lished Fluidity Factors and Derivation 
of More Rational Indices. 


S. L. Nepre, Jour. Inst. of Petroleum 38 
(June, 1952), pp. 458-71. 
The author discusses inherent errors 


in the Fluidity Index of Holmes, Collins, 
and Child and suggests a modified method 
that removes certain irregularities. The 
Zapata Fluidity Factor is shown to be 
unsound, it is affected to a far 
greater extent by hardness than by the 
quality ot the biturmens. N ana 
lytical data on bitumens 
enable the author to 
a rational Fluidity Characterizati: 


be Caulise 


merous 


are 


presente: 
develop 


ac 


tor based on a graphical study of abso 
lute viscosity-temperature relationships 
over a wide range of temperature \ 
comparison of various indices demon 
strates the superiority of the systems 
recommended by the author. The evi 


dence indicates that viscosity number, fluid 
ity characterization factor, and the modifi 


cation of the H.C.C. index are closely re- 
lated, all being measures of temperature 
susceptibility. Experimental confirmation 
is presented of the author's previously 
given deductions regarding viscosities of 
bitumens at their softening-point tem 


tail 


| peratures. Data are presented in de 
in tabular and graphical form and a 
bibliography of ten references is in 


clude d 


Continuous Determination of Small 
Percentages of Methane in Gases. 


Harry Nasu, Jr, J. R. Hatt, H. Y 
AND ] \ RuRNI r iv rie ce 
Valley Authority, Wilson Dam, Ala.) 
nalytical ¢ m 24 (1952), 1 1650-2 
wir funda tal pr 


ad met! 1 and those ot 
r the determi 


On the Influence of Metal, Especially 
Copper, on the Oxidation of White 
Oil. 

D. J. W. Kreucen (Rotterdam, Labora 

tory for Oil and Coal Chemistry), Jour 

t. of 38 (June, 1952), pp 
57 

vious vork by 

t whit il is reviewed, and 

the _soneedpelnccencdl tor a reliable oxida 

are stated. The effect of copper 

on ength of the mduction period 

ar on the tion the 

reaction peri luc 


tron 


velocity during 


The in 


reac 


d is discussed 
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in the dete nat ethane the 
Re method described are the removal of 
carbon dioxide and carbon monoxide 
Se fron the sample subsequent xidation 
ot the nethane to carbor lioxide by the 
‘ “> use ot gaseous oxywven, and the determi 
natiol Or thre resultant earbeor | xicle 
by an electro-conductometr method 
that has beer previously described Lhe 
apparatus used is diagrammatically show: 
: and also described in some detail. Com 
parisons are give bet n tl ' Its 
of the propose 
ther methods 
small amounts ot methane 
| 


HEAT EXCHANGERS 


REBOILERS 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


(a — 
STEAM GENERATORS 
WATER COOLERS 


EFCO neat TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & Fapricators, INc. 
P. O. Box 7395 Houston 8, Texas 
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PRODUCTIVE refineries depend 
tube 


It's a fact that America’s foremost refineries—refineries that insist 
on the most efficient equipment available—overwhelmingly favor 
AIRETOOL tube cleaners. Below are listed just a few of the many 

; available for tough tube cleaning jobs. 
Write The AIRETOOL Mfg. Co., 316 S, Center St., Springfield, 
4 Ohio, for complete details. 


AIRETOOL catalyst 


cleaners (overhead 


type, left; ground 
level type, right). Best 
for removing spent 
catalyst from reactor 
tower tubes. 


Lightweight cleaner 
for condensers and 


heat exchangers with 
convenient handle 


valve to give operator 
positive control 


Coke removal from 
straight furnace 
tubes is easily 
accomplished with 
this AIRETOOL boll 
bearing type cleaner 


BRANCH OFFICES Al R T 0 L 


New York, Philedeiphic, 
One Tulse, Beton Rovge, MANUFACTURING COMPANY 
Houston 
jenico 
REFINERY CATALOG America ond 
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tion period is shortened by copper, and 
as the amount of copper increases the 
induction period finally becomes zero 
Curves showing the relationship between 
length of induction period and quantity 
of copper suggests that an adsorption 
phenomenon 1s at we rk. It appears that 
antioxidants are adsorbed on the copper 
surface. When very large amounts of 
copper are added, an induction period 
reappears, possibly indicating the break- 
ing of reaction chains. A limited amount 
of copper surface does not affect the 
reaction velocity appreciably. With 
large quantities of copper, however, it 
is evident that copper has a catalytic 
effect, occasioned in part by the solid 
copper and in part by copper in the so 
lution. The activity of cuprous oxide and 
metallic copper is found to be of about 
the same order. A method is given for 
the determination of small amounts of 
dissolved copper in oil 


Dielectric Method of Determining 
Solvent Content of Dewaxing Mixes. 
H. D. LeRosen, L. V. WIKE ANp S. W. 
Denton (The Texas Company, Port 
Arthur, Texas), Analytical Chem. 24 
(1952), pp. 1620-2 
The authors briefly review the use of 
dielectric constant measurements in anal 
ysis for several different purposes. The 
applications of the measurements of the 
dielectric constants to the determination 
of solvents in the dewaxing solvent 
waxy oil mixtures was undertaken and 
it was found that the dielectric reading 
of a dewaxing solvent composed of methyl 
ethyl ketone and toluene was lowered 
by the additions of waxy oil, and that 
the lowering was proportional to the 
amount of waxy oi added. An interest 
ing observation was the fact that although 
individual dielectric readings were tem 
perature-dependent, the dielectric differ- 
ence appears not to he dependent on 
temperature. In routine use the method 
has been found to give solvent content 
repeatable to within one percent abso 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please intorm the 
Registry 


Pyrimidine 
Benzofuran 
1,1,1-Trifluoro-2-methyl 
propanol-2 
3-Aminothianaphthene 
Divinyl ether 
Dihvdro-discvclopentadiene-1,3 
Cyclobutyl dimethyl amine 
Cyclobutene 
Dioctyvl ketone 
1,2,3,5-Tetrachlorobenzene 
2,3,4 Prichlorophenol 
Ortho-Phthalonitrile 
2-Methylthiophene 
letramethyl tin 
Dihvdroxymaleic acid 
N-Methyl pyrrolidone 
Benzoyl disulfide 
Phosphorous oxybromide 
Gallium chloride 
Niobium pentafluoride 
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There's an AIRETOOL Tube Cleaner and Tube Expander for Every Type of Tubular Construction. 
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January, 


When coke puts a strangle-hold on still 
tubes, you've got the makings of a produc- 
tion-cutting case of “‘cokeitis’”. Designed 
for speedy action by specialists in the field, 
Lagonda cutter heads go after clogging 
coke with a vengeance. Keen, long-lasting 
edges of cutter teeth smash through glass- 
hard deposits — clear out restricting coke 
without scarring tube walls. And the power 
behind these heads is equal to the most 
stubborn case of cokeitis. The Lagonda 
1100 Series motor with its ball thrust bear- 
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ings, front and rear, plus unique pressure 
lubrication, insures plenty of torque for a 
thorough, fast cleaning. The next time 
“cokeitis” starts, try this combination and 
see why it’s the talk of the industry. A 
Lagonda field engineer will help if you like. 


BULLETIN Y-29 is crammed with 
interesting facts on how to cut 
down-time while clearing still 
tubes. Mailed on request. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. + RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 


- 
Fast CULE TOF KE-ITIS 
. 
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| proves lute. Other homogeneous solutions of 


dielectrically dissimilar substances can 


be analyzed using the principle of this 
MARLOW PUMPS are the 


Determination of Iron in Used Lubri- 
cating Oils. 
Spectrochemical Analysis by the Buf- 
fered Direct Current Arc. 

E. Barney II ann W. A. KIMBALL 
(Researc! Department, Standard Oil 
Company (Indiana), Whiting, Ind.), 
Analytical Chem. 24 (1952), pp. 1548-50. 
The authors briefly review the objec- 

tions to previous methods for the deter- 
mination of iron in used lubricating oils. 
They note that the study of engine wear 
and performance requires the use of a 
rapid and accurate method for the esti- 
mation of iron over a wide concentration 
range Accordingly, they developed a 
spectrochemical procedure capable of 
measuring tron in concentration trom 


0.001 to 0.1 percent. Sensitivity was in 
Jor dependable performance | cre ased by excitati 
| 


the a spectroscopic 
method ¢ i be made relatively 
| of the usual amounts of ad 
ditives containing potassium, barium, 
calcium, zinc, and/or phosphorus that 
are present in pre ! 
precision of the 
ten percent. It 
analysis, and 


Thinutes per 


Manufacture: Processes 
And Plant— 


What Size Foundation for Your Stills 
and Towers? 

Anprew A. Brown (Publ 

O)ffice, Naval 

Va.). Chem kng §9 (195 


pp. 136-7 


USED BY A MAJOR OIL COMPANY 
+ + hundreds of these Marlow Self-Priming 
Centrifugals are in daily service pumping crude 
oil from production tanks to pipelines. 

Another Major Oil Company, and another action shot that 


proves Marlow pumps are consistently doing a full-sized “job” in 
the oil country. 


Dependable performance, greater economies, and higher capacities... 


The Marlow Self-Priming Centrifugal Pump is fast becoming 
standard equipment in the field. All pumps available with the tested 
Marlow mechanical shaft seal at no extra cost. Here is a pump that 


provides automatic priming on suction lifts and will not vapor-lock. Shortcut to Heat Design—t. 
lt is ruggedly constructed lo give round the clos k service. | ( H Gumour (staf 


Available with capacities from 6 to 3500 
GPM with *," to LO” suction and dis- 
charge fittings—gasoline engine or elee- 
tric motor driven or arranged for belt 
drive. 


Pumps exclusively for more than a quarter of a century. When 
you buy Marlow you buy performance plus. 


s¢ ribe 
@ See your nearest Marlow Distributor today 
. «+ for facts, figures and specifications, 


Innece 


requifed 


RIDGEWOOD, NEW JERSEY Convention: vethods of calculation call 
Bronch Plant: De Queen. Arkansas. d uid velocities, he: 
Other factories in France and England. Distributors and Dealers everywhere. ad and coefficient f he — A. ; 
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Phe structural designer in the refinery 
| is ftrequently required ¢ lesign new 
nelat ns inal ‘ existi ones 
that support tall structure as f 
et tanks vater t ‘ chimnevs and 
the like. For tall structures of this type 
the } thrust caused nd 
|} quake torces are f such maenitude a 
» cause la Phe eve 
; followed is briefly described. Diagrams 
Cypical problems are s ed t lustrate 
the method ind tables and a « art are 
presented through the use of which the 
| foundations can be desiened 
| Charlestor W Va.), Chem Png 59 
(1952), October, pp. 144-8 
The principal reason for heat exchanger 
design 1s t letermine the factors re 
} quired so that the fabricator can supply 
| the exchanger that will best do the job 
} at hand. Conventional methods ot design 
} | call for tedious calculation of tactors not 
needed | t! nufacturer. Tl wuthor 
in 
ry 
the 
If 
| 
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New Powerful Weed Killer Cuts Fire Hazards 


for OL INDUSTRY 


KEEPS GROUND BARE OF WEEDS AND GRASS 


Small quantities of Du Pont CMU kill weed growth starts. 

weeds and prevent regrowth. CMU controls @ Eliminates fire hazards caused by un- 
most species that are a fire hazard around 
tank farms, oil and gas wells, refineries, 
pumping stations, above-ground pipelines @ Saves labor, cuts maintenance costs. One 
and barrel yards. easily applied spray takes the place of hand 
@ Economical, low application rates usually cutting, mowing and other methods of main- 
keep ground clear through an entire growing tenance. 

season or longer. As little as 40 lbs. per acre 
or 1 lb. per 1000 square feet often does the job. 


wanted vegetation. 


e Non-flammable, non-volatile, non-corro- 


; sive to equipment. Comes as wettable pow- 
e@ Kills most broad-leaved weeds and grass. der to mix with water. 


Best results come with applications before 


E. I. du Pont de Nemours & Co. (Inc.) 
yrasselli Chemicals Dept., A-1 Wilmington, Del. 


Get This Full-Color, Illustrated Booklet 
Showing Results With CMU 


Please send me illustrated booklet and other infor- 
mation about CMU. 
Also tells how to use it. For 


your copy, use the coupon. 
Name 


Firm 


Street 


REG. Us. pat OFF 


BETTER THINGS FOR BETTER LIVING 


-». THROUGH CHEMISTRY City State 


r 
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PETROLEUM 


SULFONATES 


_.. made to your specifications 


for use in products 


soluble cutting oils 
soluble textile oils 


fuel oil additives 


insecticide sprays 
special emulsifying 
formulations 


Ask Sonneborn about PETRONATE, 


rust preventive formulations 


emulsion degreasing compounds 


emulsifiers for agricultural and 


such as... 


the oil soluble petro- \ 


leum sulfonate available in various molecular weights; \ 


HYPONATE, an oil free petroleum sulfonate; and \ 
PYRONATE, a water soluble petroleum sulfonate effective 


as an emulsion breaking reagent. 


Sonneborn petroleum sulfonates—superior in quality and 
possessing exceptional uniformity—are now made to fit a 
wide variety of specific needs. They can also be tailor-made 


to your exact specifications. You 
shipment. 
*Reg. U. S. Pat. Off 


Free Informative Booklet 


This valuable booklet gives highly useful data on the many ways 
PETROLEUM SULFONATES are being and can be used. Write 


today for this highly informative booklet 


L. SONNEBORN SONS, Ine. 


300 Fourth Avenue, New York 


Achieved by 


Sonneborn 


RESEARCH 


—— 
| 


can rely on prompt 


10, New York 
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number, diameter and length are deter 
mined. The method described in the article 
vields the desired terms directly by a 
systematic procedure which places all 


calculations on a single sheet of paper 
Shell side design is greatly simplified 
hight nomographs are given tor use in 


ith the heat exchanger com 


t. A typical heat exchanger 


connection 
putation 
miputat 


shes 


sheet s also presented 


Characteristics of Flow in Falling Liquid 
Films. 
A DuKLer ann O. P 
(University Delaware 
Del). Chem Ing. Progress 
pp 557-63 
An understanding 
mmportant im those 


BERGELIN 

Ne wark 
48 (1952), 
of the mechanics ot 
film flow ts cases ot 


heat and mass transfer that involve tw 


phase flow. Flow in vertical condensers, 
film reactors, water tube boilers, and 
prac ked towers are a few practical exam 
ples. Equipment is) described for the 
measurement of liquid film thickness and 
vave pr tle based on a capacitant teel 

The equipment is shown to be 
capable of measuring film thicknesses t 
an accuracy of O.OOL imches. Measure 

ments of the thickness of water films 


flowing down on vertical plates substan 


tiate the theoretical equations developed 


tor this case The data show that the 
transition Reynolds number is approxi 
mately LOO0 New equations were devel- 
ped that relate liquid-film thickness im 
cocurrent gas-liquid flow to. the flow 
rates, physical properties of the fluids 


and to energy loss. If no was ts flowing 
the equations uive the filam thickness as 
a funetion of flow rate and physical 
properties ver the complete viscous to 


range. The transition trom 
turbulent flow 


turbulent fe 


Revnolds number of 


eccurs at a 
1080 


approximately 


Effect of Granule Size in Dehydro- 
genation of Butane and in a Hydrogen 
Transfer Reaction. 


R. W. Brive, V. C. F. Horm, R. B 
Reorer, Kowin Fast ann L. F. HecKkens 
BERG (Research Division, Phillips Petre 

leum Company, Bartlesville, Okla.), 
Ind. Tena. Chem. 44 (1952), pp 2710-6 


reactions cata 
brought 
a rate 
prod 


catalyst 


chemical 
catalyst must be 
with the 


In effecting 
Ivtically the 
into contact 


comparable 


reactants at 
rate at which 
from. the 
ol 
mass transfer variables 
activity of the 
obtained 
that mass transter effects are, in 
catalyst) granules 
than about 
in butane ce 
mniia-alumina a 
transtet trom 
sihea-alumina 


with the 
ucts are desorbed 
Otherwise the 
determined by 
rather than by the 


rate onversion wall be 
cata 


Ivst. Results have been pci 
cating 
tact, limiting 


diameters ¢ 


imsicle 
have reatet 
0.02 of an inch (35 mesh) 
ogenation over chr 
hydrogen 
isobutene ver 


and 
Decalin to 


catalvst at 340 ¢ These reactions were 
studied with several sizes of catalyst 
yvranules. The spread in activity between 
O.125-inch pe Hets or beads and 20-mes! 


crushed granules ts 35 percent for butane 
dehydrogenation and 500) percent tor 
hydrogen transfer. Mass transfer of bu 
inner portions of silca-alumina 
studied by saturating the 
catalyst with butane containing radio 
active carbon passing unlabeled butane 
over the catalyst, and measuring the rate 
radioactivity im the 


tane tron 


catalyst was 
otf appearance ot 
effluent 
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BRITISH 
AMERICAN 
at 
e OiL 
This blower never takes a “breather ep ES 


The clock never stops on this De Laval catalytic crack- and insure long, continuous service. Remember, there's 
ing blower in the Edmonton, Alberta plant of the no divided responsibility--both turbine and blower 
British American Oil Company. Twenty-four hours a are De Laval designed, and De Laval made. 

day this 885 hp, 8,250 cfm unit handles air for the 


regeneration of the spent catalyst. De Laval blower experience covers a wide range of 


industries—-steel, refining, metal mining, chemical pro- 


There are good reasons for this power-saving dependa- cessing, high pressure gas transmission, manufactured 


bility. This heavy-duty machine is built to take punish- — gas, sewage aeration and many others. And all this 
ment. Its rugged casings, husky, perfectly balanced — engineering and manufacturing experience is ready to 
rotor and externally mounted, cylindrically seated solve your specific blower application. Discuss it with 
bearings are design features that reduce maintenance =a De Laval representative. 


Send for Bulletin 0500 containing complete data 


DE LAVAL Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPAN 


DL iss 811 Nottingham Way, Trenton 2, New Jersey 
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These tests prove evaporation 
the standards for vapor purity 


sets 


HREE Lummus Bubble Tray 

Evaporators at the Sunbury Steam 
Electric Station of Pennsylvania Power 
& Light Company were designed to 
produce 20,000 Ib/hr net vapor at 1.0 
ppm purity with a shell concentration 
of 3,000 ppm. A customer-conducted 
field test on #3 unit, at 24,000 lb/hr 
capacity, showed a vapor product 
solids content ranging from only 0.2 
to 0.3 ppm despite a 3,200 ppm shell 
concentration. Other tests produced 
30,000 lb/hr with a purity value 
averaging 0.6 ppm—well below 


design guarantees. 


Note that in these tests favorable 
purity was maintained up to 50% over 
design capacity (a stability that 
wouldn’t vary if load went down to 
only 25% of design). 


WO years after a Lummus Bubble 

Tray Evaporator was placed in 
operation at Rochester Gas and Elec- 
tric’s Russell Station, a field test was 
conducted to check performance. The 
test placed emphasis on precise deter- 
mination of vapor purity on a gas-free 
basis. Results showed that purity did 
not exceed 0.2 ppm solids content at 
an average shell concentration of 2800 


ppm for the test period. 


Of great significance is the fact that 
this highly remarkable purity remained 
stable at loads varying from 10% 
overcapacity down to 25% of 
design throughput. 


These tests demonstrate why Lummus 
can guarantee evaporator performance 
of not more than 1.0 ppm with 3,000 
ppm shell concentration. They also 
show what's available to you in plus- 
performance when you specify 
Lummus equipment for your heat 


exchanger requirements. 


THE LUMM™MUS COMPANY 


HEAT EXCHANGER DIVISION ¢ 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Atlanta Boston * Chicago Rock Island Cincinnati Detroit Houston * Tucson Tulsa Salt Lake 


City * Minneapolis « Pittsburgh * Rochester * Albany « St. Louis * San Francisco * Wayne (Phila.) « Athens © 


Buenos Aires * Honolulu * London * Manila * Toronto « Paris * Rome * Lima * San Juan, P. R. * Mexico City 


Steam Surtace Condensers Evaporators Extraction Bleeder Heaters Steam Jet Aw Ejyectors Steam Jet Refrigeration 


{meat EXCHANGER DIVISION | 


© Barometric Condensers ¢ Heat Exchangers for Process and Industrial Use © Process Condensers e Pipe Line Coolers 
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New Patents 


Catalyst Preparation Activation 
And Regeneration— 


Gel Bead Forming Method and Appa- 
ratus: H. A. Shabaker to Houdry 
Process Corporation 
Spheriodal hydrogels useful to cata- 

lysts and the like are formed by contin 

uously flowing a stream of hydrosol into 

a body of liquid immiscible therewith 

and moving the body of liquid from the 

point of contact of the hydrosol and 
liquid in the direction of flow of the 
stream at the velocity of the latter 

Equal velocity of motion of the liquid 

and the spheroidal hydrosol particles 

formed is maintained until the latter 

have set to hydrogel. U.S.P. 2,616,857 

Stabilization of Fluidized Iron Synthesis 
Catalyst. C. W. Watson to The Texas 
Company 
Fluidized iron catalyst disintegrated 

in a Fischer-Tropsch synthesis opera 

tion is recovered and re-integrated by 
physically bonding it with added cemen- 
tious material without alteration in its 
chemical composition to obtain par- 
ticles of fluidizable size. U.S.P. 2,616,915. 


Preparation of an Iron-Silica Gel 
Fischer-Tropsch Catalyst. W. Rottig, 
H.W Gross, P. Roven and K. Schenk 
to Ruhrchemie A. G. and Lurgi Ges 
f. Waermetechnik m. b. H 
Details are claimed for the prepara- 

tion of a Fischer-Tropsch iron catalyst 

from iron nitrate and an i hydroxide 
precipit: ant \ certain amount of water 
glass solution is added to thre iron 
formed. Nitric acid 
is added thereafter in such an amount 
and with such further treatment that 
the final catalytic product obtained con 
least 30 to 50 


urry 


percent of its 
metal. U.S.P 


tains at 
iron in the form of the tree 
2,617,774 


Catalyst Stripping and Apparatus 

Thereof: x Trainer and L.F. 

forder to Shell Development Com- 
uimed for the strip 
contammants trom 
1 hydrocarbon 
ecluded 
ratus 18 
id primar 


italyst im 


"S.P. 2,618,074 
Apparatus for Treating Hydrocarbon 
Oils. R. P. Train an ‘_ Rorder 
to Shell Devel 
struc an ap 
removing com 
finely divided 
latter 1 this 
and burning 


Magnesium Aluminate Pebbles. S. P 


January, 1953 


Affecting Petroleum Refining 


Dr. Heinz Heinemann 
Compiled from U. S. Official Gazette 
November 4 1] 18 and 25 1952 


Robinson to Phillips Petroleum Com 


pany 

Alumina-bonded 
heat-exchange 
major portion of magnesium aluminate 
crystals and a minor portion of alumina 
in the form of alpha corundum crystals 
The alumina is stabilized therem against 
with érystals of a metal 
stabilizer. The 
crystals are 
arrangement 
crystals, 
bonded 


pebbles for 
consist of a 


spinel 


purposes 


crystal growth 
oxide alpha corundum 
corundum and metal onice 
dispersed interlocking 
with the magnesium aluminate 
so that the pebble is strongly 
ULS.P. 2,618,566 


Treatment of Hydrocarbon Conversion 
Catalysts. C. N. Kimberlin, Jr. and 
J. P. Bilisoly to Standard Oil Develop- 
ment Company 
Spent. silica-Alumina composite gel 
cracking catalyst is regenerated by mix- 
ing it with an aqueous one to two pet 
cent ammonium fluoride solution, agitat 
ing the resulting slurry at 125 F. for one 
to three hours and separating the treated 
catalyst, which is then dried and finally 
steamed for 24 hours at a temperature 
of 1050 F and a pressure of 60 psi 
U.S.P. 2,618,613 


Preparation of a Copper-Containing 
Phosphoric Acid Catalyst. M. 5S 
Bielawski and J. M. Mavity to Um 
versal Oil Products Company 
A catalyst useful in olefin polymeriza 

produced by 


percent of phosphori 


tions is mixing at least 50 


acid, a siliceous 
than 10 per 
cent hvdre 
salt HN mit ‘ pelleted and 
J 2,618,614 


adsorbent, and not more 
or 


there 


oxide 


upon 


Gel bead forming method and apparatus. (See 
description at top of column 1.) 
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Forming Silica-Containing Gel Particles 
into Strong Tablets. G. C. Connolly to 
Standard Oil Development Company. 
Siliceous catalytic and/or adsorptive 

particles of relatively superior average 

size are formed by treating smaller syn 
thetic silica-containing gel particles with 

a solution of one to five percent con- 

volatile nonmetallic nit 

rogen base, such as NH,OH, in a quan- 
tity just sufficient to fully moisten the 
gel for a time sufficient to soften the 
surface of these particles and thereby 
make them cohesive The treated gel 
is then pressed into particles of larger 
S.P. 2,618,615 


centration of a 


size 


Method and Apparatus for Regenerating 
a Fluidized Catalyst. W. A. Wurth, 
H. Z. Martin and C. FE. Jahnig to 
Standard Oil Development Company 
Deactivated finely divided catalyst 1s 

introduced into a dense solids phase in 

the lower portion of a regeneration 
zone, Regenerating gas is passed up 
through this zone to maintain the cata 
lyst in a dense phase. The catalyst is 
then passed as a dilute suspension into 

a dilute solids phase in the upper portion 

of the regenerating zone and thereafter 

at low gas velocity into a separation 
zone within the regeneration zone to 
separate out 35 to 80 percent only of 

the catalyst, which is returned as a 

compact confined column to the dense 

solids phase in the regeneration zone 

\ portion of the suspension in the 

dilute solids phase is bypassed to and 

mixed with the suspension containing 
the unseparated solid catalyst from the 
separation zone. This mixture is with 
drawn at the rate de 
ictivated catalyst is introduced imto the 
dense U > 2,019,473 


overhe id 


solids phase 


Hydrous Alumina Catalyst Support. © 
Gutzeit to Socony-Vacuum il 
Company, Ine 
\n alumina catalyst support is ob 

tained by precipitation of hydrous alumi 

cyanide, 
1Ons nm amounts 
mole 


oxide in the 
thiocyanate 
gram jon per gram 
U_S.P 2,619,474 


presence ot 
evanate, or 
too ] 


vemht of alumina 


Refining and Regeneration of 
Treating Agents— 


Adsorption Process. H. ©. Berg 
nion Onl Company of California 

us mixture of hydrocarbor 

nt adsorbabilitic 1S 

bed ol co 


the more 


contacted 


mpact 


enriched 
heated to desorb the 


At least a portion 


idsorbent. 616.515 and 2.616 
and Apparatus. 
¢ 


Absorption Process 
() to I 


27 
f 
A te 
be , 
ibsence f the strippime medium to a 
r 4 
temperatur enabling initiate cracking cha il 
4\ 4 eat exchanes hot lear char il 
i TAN J Che heated desorbed gas is then passed 
\ © in direct heat exchange relationship 
vit cnr ‘ ] charcoa \ rtiotr thie 
. 3 ecire ated va eam ow contenu 4 
‘ ‘ ed as a iS produc \ ‘ 
a7 a heat from the hot lean adsorbent 1s 
cot ly ferred to the rich 
- ve - 
are carried ut im contiquous zones nm 
a single vessel, U.S.P. 2,618,535 
| 
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NOW=A SHAFT SEAL 
THAT WITHSTANDS 


CHEMICAL... 


Prevents 

Leakage of: 

EXPENSIVE 
CHEMICALS 


Other John Crane Teflon 
Products include expansion 
joints, C-V Rings, packings and 
gaskets Also, parts molded or 
machined to your particular re 
quirements 
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“CRANE PACKING COMPANY ~ 
1820 CUYLER AVE. @ 


WITH 


TEFLON 


“JOHN RANE TYPE 9 


Mechanical Seal 


This revolutionary seal was developed by Crane 
Packing Company after two years research and 
field testing—expressly for use with hard-to- 
handle chemicals. Its flexible wedge ring and 
sealing ring are molded from the remarkable new 
plastic, Teflon, which is not affected under any 


known corrosive or solvent service. 


John Crane engineers thus put the unique proper- 
ties of Teflon—high heat resistance, extremely 
low friction and chemical inertness —to practical 
use in the Type 9 Seal. Result: 


way to handle corrosive liquids and gases that 


a new, efficient 


never before could be effectively controlled by 
conventional, flexible-type mechanical seals. It can 
be employed at temperatures up to 500° F. 


The Type 9 Seal gives consistently dependable 
service on all rotating shaft applications, such as 
centrifugal pumps, turbines, speed reducers, posi- 
tive displacement pumps and agitators. 


Write today for new booklet describing the John Crane Type 9 Shaft Seal 


MECHANICAL SEALS TEFLON PRODUCTS PIPE SEALING LAPMASTER LAPPING 
COMPOUNDS MACHINE 


DEPT. PR © CHICAGO 13, WL. 


[ New U. S. Patents ] 


hydrocarbon constituents are separated 
from a gaseous mixture thereof by 
uuntercurrentivy contacting the wascous 
mixtu th a condensed stream of 


the normally lquid constituents recov 
ered. An enriched condensate is obtained 2 
\ portion tf this condensate is turther 
treated with a portion the remaming 
mally is constituents at al 
creased tempera e bel 250 1 te 
bta ies pped ndensate ot 
1 mall ise s constituents and a 
stripped gas saturated with normally 
lig constituents | these products 
ire further treated t et er the therm 
1] lout hivels 


2 610.824 


Refining of Petrolatum. ‘|. I’ratt to 
The M. W. Kelloge Company 
Petrolatum is dissolved in an alcohol, 

aleol | it a temperature 

near the pomt «ot the solvent 

the boiling point of which shall be nea 
the melting the pet hatun 

hiighe lut formed is ¢ le 
while flowing upwat! lly tl a vert 

cal contactin zone, hich a 

Aqueous alkah solution 1 lown 

wardly to dissolve color bodies trom the 

upflowing phase into the downflowing 
phase Decolonzed petrolatun s re 
covered trom the pper pl ist | S| 


Method of 
Dickinson to 
Company 
Details are 


Solvent Recovery. N. | 
Ihe M. W Ihe 


claimed of a process 


the solvent treatment ot sucl as 
petroleum 1 with a hquetied normall 
gascous solvent suc is pan at 
temperatures near the critical tempera 
ture of the solvent and unde hi pre 
re adapted t maimtam the solvent 
n liquid condition, and tor the recovery 
of the solvent U.S.P 2.616912 
Separation of Hydrocarbon. © |). Gard 
and | | Laurence to Union Oil 
Company of California and Black 
Sivalls & Bryson, In 
tiable hydrocarbons are sepa 
rated from natural gas pr uluced at a 


high pressure by reducing the pressure 
to approximately the lower limit ot the 
retrograde condensation range by step 
Wise expansion in at least tw expansion 
steps Condensed liquid Is sep arated 
after each expansion stey The was 1s 
refrigerated by heat exchange prior to 
at last the final expanson step. [ S.P 
2,017,276 

Treatment of Gaseous Mixtures. J. S 


Swearingen 
| iquehiable hwdre 


carbons are recov- 


om faseous mixtures, such as 


heating the 


natural gas, by mixture to a 


temperature less than its decomp. sition 
temperature, expanding the mixture 

within this range vhile causing it to de 
mechanical work, and inject into the 

mixture t he heated a quantity fa 

liquid fract ecovered from the gas 

‘ S nuxture t crease the a lable 
mechanica hquet ible fra 

t thereatte separated 1 the 


Separation of Hydrocarbons from Non- 
hydrocarbons by Diffusion. |. I’) Jones 
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Ate | carbon constituents. 
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id UQUIDS 
TOXIC. 
GASES | 
UQUIDS 
Vv | 
“ \ process is claimed for separating a 
ind at least ne rmally gaseous 
parattin hvdrocarbon a nitroget 


January, 1953 


LESS PROCESS PUMPS 


PEERLESS TYPE PR 


PROCESS PUMP HANDLES 
HOT OIL AT 750°F—In continuous 
service with minimum of attention 
or maintenance 


The refinery report card on the Peerless Type PR pump 
shown above grades its performance as EXCELLENT. 
The refinery operating staff states that since installation 
it has met its prescribed performance requirements with 
no shutdowns, except for periodic routine maintenance. 
This kind of dependable operation can be obtained for 
your heavy duty refinery pumping service. Why not fa- 
miliarize yourself with the details of these improved 
Peerless process pumps by mailing the coupon for a new 
bulletin which describes the outstanding modern design 
and construction features of Peerless Type PR center-line- 
mount process pumps. 


PEERLESS PUMP DIVISION i M P 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Indi 


Factories: Los Angeles, Calif. and Indi polis, 
Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, 

Fresno, Los Angeles; Dallas, Plainview and Lubbock, 

Texas; Tulsa, Albuquerque, New Mexico. 

Distributors in Principal Cities; Consult your Telephone Directory. 


A Gulf Publishing Company Publication 


TYPE PR PUMPS ARE A LINE OF PACKING GLAND 
& MECHANICALLY SHAFT SEALED PROCESS PUMPS 


WITH THESE Specifications — 


Capacities: up to 1000 gpm. 


Operating Heads: up to 675 feet. 


Temperatures: Type PR (Packi 
gland construction) up to 850°F; 
Type PRS (Mechanical Shaft 
Seal Construction) up to 250°F. 


Case Pressures: up to 600 psi. 


Drives: horizontal electric motor 
is standard; others as required, 
such as steam turbine drive 

or stationary engine drive. 


Materials of Construction: Liquid 
end can be furnished in cast iron, 
bronze, carbon steel, stainless 
steel or other moterials as 
required for intended service. 
Liquids Handled: hot oil, hot 
water, propane, butane and all 
petroleum hydrocarbons, process 
liquors, dowtherm, and numerous 
organic solutions. 

NPSH Ch Leal a. ig A to 
operate with minimum available 
NPSH. 


MAIL COUPON FOR BULLETIN 


PEERLESS PUMP DIVISION 


Food Machinery and Chemical C 
301 West Avenue 26 
los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin No. 8.1605. 


NAME___ 


COMPANY_ 


STREET 
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‘ 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM "4691 
Type RIR Preeess Pump 


Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy 
pumps can be disassembled without dis- duty, process pumps are available in 
connecting the suction and discharge pip- eighteen different sizes, enabling our eng!- 
ing. By first removing the spacer from the neers to furnish unite specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 


casing from the cradle the entire cradle to be performed. 
and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 
BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


3510 

Horizontal, Single Style, Double 

Acting, Piston Type, Olese Clear- 

ance Pump. Designed te handle 
volatile liquids 


4040" 
Olese Coupled Centrifugal Pump 


4043 AA 

Hortzontal, Duplex, Deuble Acting, 

ee Side Pot, Piston Type, Ot! Bath 
Power Pump 


Double Pedestal Bearing Centrif- Durable Duplex Packed Pisten Pat- 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED (869 


DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /ND. 


W TENTH 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 


[ New U. S. Patents ] 


poor hydrocarbon-rich fraction and a 
hvdrocarbon-poor nitrogen-rich fraction 
Ihe process is also useful for the separa 
tion of such mixtures containing oxygen 
and/or water instead of or in addition 
to the nitrogen. The separation is ef 
fected in a series of diffusion stages 
provided with relatively nonporous 
membranes. The contact of the mixture 
with these membranes is effected under 
conditions such that the components of 
the mixture which are more soluble in 
the material of the membrane dissolve 
in the membrane, e.g. a very thin rubber 
membrane. U.S.P. 2,617,493 


Fluidized Shale Distillation. ©. 
Johmg to Standard Oil Development 
Company 
Details are claimed of a process of 

distilling oil shale, which disintegrates 

vhen subjected to distillation, in the 
form of a dense turbulent mass of sub 
divided solids fluidized by an upwardly 
flowing gasiform medium to form a well 
defined interface within the distillation 
ULS.P. 2,618,588 


Continuous Retorting of Oil Shale. | 
W.S. Nicholson and L. I. Griffin, Jr., 
to Standard Oil Development Com 
pany 
The process according to this patent 

is carried out under conditions similar 

to those indicated above tor the U. S 

Patent 2,618,588. 2,618,589 


Purification of Distilled Coke Oven 
Benzene by Distillation with added 
Hydrocarbon Material. |. R. Anderson 
to Koppers Company, Inc 
Distilled coke-oven benzene contain 

ing a small amount of nonaromatn 

hydrocarbon impurities higher boiling 
than benzene and inseparable therefrom 
by simple distillation is fractionally dis 
tilled with addition of nonaromatic 
hydrocarbon boiling between 75-85 (¢ 
in excess of the amount required to form 
an azeotrope with benzene. Details are 
claimed. U.S P. 2,618,591 


Catalyst Preparation, Activation 


And Regeneration 


Apparatus for Vaporizing Hydrocar- 
bons. |. |. Malir, Jr 
The construction 1s claimed of an 
apparatus for vaporizing liquid hydro 
carbons. U.S.P. 2,618,935 


Recovery of High Boiling Alcohols by 
Activated Alumina. \\. ©. Hockberge: 
to Standard Oil Development Com 
pany 
High-boiling alcohols are separated 

from a nuxture with hydrocarbons boil 

ing between 350-500 Fk. and containing 
other organic oxygenated compounds, 
such as obtained by a Fischer Tropsch 
synthesis operation, by contacting the 
liquid mixture with an active alumina 
adsorbent for the selective adsorption 
of the high boiling alcohols U.S P 
619,497 


Process for Decomposing Adducts. (: 
C. Ray to Phillips Petroleum Com 
pany 
Adducts of urea with a straight car 

bon chain hydrocarbon having at least 

6 C atoms per molecule and a boiling 

point below the melting point of urea 
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\ : = 
TYPE R2R 
| 
4728 3556 
| 


_ EFFICIENCY 


Want to reduce heat-loss, surface temperature, and 

maintenance costs—all at the same time? You can, 
Write for Bulletin No. with Unibestos! And you can get stock delivery from your 
Unarco Distributor in cylinders, half-rounds, or blocks. 

When temperatures go as high as 1200 F., specify 
Unibestos No. 1200—and Unibestos No. 750 for up to 
750 F., maximum. Or, where temperatures won’t run over 
600 F., ask for Unarco Amocel—it has many of the same 
excellent features. Unibestos and Amocel are easy to 
install, stay put, resist all service hazards. 


Distributor in your area. 


DEPT. 332 SOUTH MICHIGAN AVENUE CHICAGO 4, ILLINOIS 
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OIL-WATER 
SEPARATORS 
FOR 


REFINERY 
WASTE 


This photograph shows a typical Hardinge Oil-Water Separator operating in a West Coast 
refinery waste water disposa! plant. It is removing floating oil and solids from 107,000 
barrels of oi! daily at a total operating cost of 0012 cents per gallon. 


The separator (also called a Rectangular Clarifier), consists of a 57° x 150° rectangular 
tank, spanned by a traveling carriage, equipped with skimmer and scraper, which skims 
the floating oil from the water surfoce and removes the settled sludge from the tank 
bottom. More than thirty such Hardinge Sepcrators are now in operation in oil refineries 


in the U.S.A 


H A R- 


COMPANY, INCORPORATED 
YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO II @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO | 


122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 


2016 First Ave. 


200 Bay St. 


| 
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decomposed suspend 


ma the ad 
im oan mert carnmer gas preheated 
to a temperature of 70 to 145 KF. The 
suspension of the adduct, which begins 
ty decompose at the cmiperature 
ch wtois thus heated, is passed to a 
decomposttiot ame is turther 
treated there m a corresponding manner 
at a more elevated temperature to a 
complish thee decomp sitter 
619,501 


Conversion Cracking 


And Reforming 
Carbon Black Process. |. ©. Krejei 


Phillips Petroleum Company 

Details are claimed of a process tot 
producing carbon black from hydre 
carbon m high vield and of superior 
quality. 2,616,794 


Process for Producing Carbon Black. 
1 ©. Krejet to Phillips Petroleum 
Company 
carbon black produced accord 

to thas patent trom hydrocarbon 

vapors by a process claimed im detail is 
particularly usetul m= remforcing GR-S 

type svuthetic rubber. 2,616,795 


Products from Catalytic Cracking. \\ 
Sehmuidt, Jr. and F. H. Blanding 
to Standard Ohl Development Com 
pans 
Heavy lvdroearbon oil is crac ked, to 

torm lower boiling furnace oi and was 

oline, in the presence of a catalyst un 

der conditions controlled to convert 30 

te 40 percent of the charge oil inte 

wascoline resulting products are 
fractionated to sewregate a gasoline frac 
tion, a helt turnace oi traction, and ; 
heavy ecvele ol traction The latter 
treated te) remove aromatics and ther 
reeveled to the crackime zone. 2, 
610.836 


Hydrogen Transfer Process. Hines 
and Kvetinskas t Universal Oh) 
Prowluets 
An oletin lverocarbon iw reacted ata 

tenmiperature « ¢ aul at oa 
pressure AW) atmospheres om 
the presences 70 mole percent 
of SOW pon the olefin, Saturated 
hvedrocarh ! colin 
anal 

hivelren 

carbons, ite 


Process and Apparatus for Contacting 
Fluidized Solids with Gaseous Fluids. 
N. Peery to Shell Development 
Company 
Details are clanned of a method and 

an apparatus for contacting gaseous 

fluid with mtmuously replenished 
particulate 

pheable, tor 

Ivwtic cracking 

is particularly concerned with the 

ping of the solids. USP. 2,617,708 


Catalytic Process. |’ Wo Cornel! 

Gault Onl Corporation 

In comtmuous « atalytn 
comversrons thre presence suspended 
turbulent catalyst particles under hel 
pressure, relatively sinall ! 
catalyst are contmmuously added t thie 
catalyst body, vi one part of catalyst 
to about 2 to 16 parts by weight of re 
actant. A mixture of suspended cata 
lyst and reaction product) vapor 
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Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line ... in the broader scope of materials. 


For up-to-the-minute facts 
See your Taylor Forge distributor 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canodo 
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mendations for: 


DIAPHRAGM VALVES 
PROPORTIONING PUMPS 
FORCE FEED LUBRICATORS 


CENTRIFUGAL PUMPS for most 
corrosive and abrasive liquids 


S&K ROTAMETERS 


202 E. 18th St. 
Phone 


768A M & M Bldg. 


Mid-Continent and Gulf Coast industries may phone— 


3-6659-Tulsa,—or CHarter 8189-Houston 
FOR ON THE SPOT 


information; descriptive literature; prices; service recom- 


Sight Flow Indicators, Eductors 
and Jet Vacuum Apparatus 


TOWER PACKING 
RASCHIG RINGS 
INTALOX SADDLES 


THE EDWARD SOPH COMPANY 


* Tulsa 14, Okla. 


3-6659 


EDWARD SOPH 


* Houston 2, Texas 


Phone CHarter 8189 


A lerge user of steam on the west 
coast reports thet substitution of 
Nicholson traps for a mechanical type 
effected a cyclic saving per dryer of 
550 gallons of con- 

densate, or 4580 we 

Ibs. of steam. See =" 
why leading plants 
are increasingly 
adopting Nichol- 
sons for the higher 
and more eventem- 
peratures which re- 


SAVE 4580 LBS. OF 
STEAM per CYCLE 


sult from their advanced features: 
operate on lowest temperature dif- 
ferential; 2 to 6 times average drain- 
age capacity; maximum air venting. 


BULLETIN 152 


Type AU 


5 TYPES FOR EVERY APPLICATION, process, 
heat, power. Sizes '/,” to 2” ; press. to 250 Ibs. 


207 Oregon St., Wilkes-Barre, Pa. 
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form is continuously removed trom. the 
catalyst body and cooled at the elevated 
pressure to torm a lquid-catalyst slurry, 
which is withdrawn. The catalyst pat 
ticles separated from this slurry are 
regenerated and recycled. U.S.P. 2, 
617,709 


Catalytic Reactor. Miller to Jetter 
son Lake Sulphur Company 
\ reactor is claimed for carryimg out 
catalytic reactions making use of thin 
beds of catalyst offering minimum re 
sistance to the flow of the fluids to be 
treated. ULS.P. 2,617,718 


Recovery and Utilization of Olefins 
from Resta. k ] Moore, H \ Hess, 
and R. K. Gould to The Texas Com 
pany 
A gaseous mixture of paraffins, ethyl 

ene and propylene is used to fluidize a 

solid phosphoric acid or silica-alumina 

cracking catalyst at a temperature et 
fective to selectively sorb on the cata 
lyst ethylene and propylene as thei 
esters, but below a temperature at which 
polymerization of these olefins would 
occur, The unsorbed gases are sepa 
rated from the enriched catalyst, which 
is then fluidized in a suitable medium, 
ew. in certain unsaturated hydrocarbon 
gases or vapors. The fluidized stream is 
subjected to an increased temperature 
sufficient to effect decomposition of the 
sorbed propyl esters and polymerization 
of the resultant propylene, but imsuffi 
cient to effect decomposition of the ethyl 
esters. Thereafter, the catalyst con 

taining these esters ts subjected to a 

temperature effective to decompose the 

ethyl esters and release ethylene. U.S.1 

2,017,839 


Manufacture of Carbon Black. |. L. Bills 
and A. C. MeKinnis to Union Ohl 
Company of Calitornmia 
\ combustible mixture of a hydro 

carbon gas or vapor and an amount ot 

xygen less than that required for the 
combustion of the hydrocarbon to 
and H,O is passed through a porous 
vall and burned im an enclosed tree 
space while passing oxygen directly into 
the flame in an amount sufficient to pro 
vide 5 to 50 percent by volume of the 
amount required for the combustion ot 
the hvdrocarbon to CO, and H.O. Car 
bon black ts thereafter recovered from 
the combustion products. The total 
amount of oxygen employed shall be less 
than that required for the full combustion 
to (QO. and Hw) U.S P 2,618,533 


Catalytic Conversion Process. (:. H 
Hanson to Phillips Petroleum Com 
pany 
Hydrocarbon ts contacted with a cata 

lyst under conversion conditions such 

as to produce a plurality of hydrocarbon, 
one of which is solvent-extractable and 
is thereupon extracted with a selective 
solvent by liquid-liquid extraction. The 
level of introduction of the feed to the 
extraction zone is automatically varied 
in accordance with variations in com 
position of this feed so as to maintain 
a product stream of constant composi 
tion. U.S.P. 2,618,667 


Apparatus for Explosive Conversion of 
Hydrocarbon Gases to Carbon Black. 


\. EF. Fross to International Carbon 


Petroleum Refiner—V ol. 32, No. 1 


[ 
| 
NICHOLSON TRAPS 
=: = 
= 
| 2 
= 
Type 8 Type A 


Juggling the world’s 
smallest components—atoms and elements—demands the services of some of 
the world’s largest, strongest and most complicated equipment. The petroleum, 
petrochemical, chemical and atomic energy industries have marched forward 
in seven-league boots because gigantic plants like Sun Ship have been able to 
make the “boots.” ... They have kept pace with the engineering needs of the 
industries ... have been able to place in the scientist's hands the “tools” which 
enable him to mold elements as old as the world into products as new as today. 
There has been what might be called a chemistry of progress at work in Sun 
Ship’s mighty plant to match the progress of chemistry. The services of its 
great shops, the skills of its thousands of workers, have been adapted like 
atoms into new patterns which enable the great plant to make and fabricate 
the array of equipment ...the engines and machinery... pressure vessels... 
fractionating towers... stills...tanks... catalytic cracking cases and other 
equipment which serve modern chemistry in building a greater America, 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out pericds. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 


rega rdle 
Source, 1 
pource. hlorinat; 
reduce slime 
"CSS Or o 
r COO0ling 


SS of the 


WALLACE & TIERNAN 


COMPANY, 


CHEMICAL 
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Corporation, til 
An apparatus ts claimed tor the ex 


sive conversion the presence of 
tree oxvect ? hydrocarbons to carbon 
black m= pressure chambers. U.S.P. 2.- 


619, 10 


Supply of Heat to Fluidized Solids Beds 
for the Production of Fuel Gas. ( 
Hemminger to Standard Oil Develop 


ment Company 


Details are claimed of a process oft 
converting carbonaceous materials, such 
as coal, oil shale, tar sand, petroleum, 
hquid and gaseous hydrocarbons, mte 
volatile fuels at temperatures of 700 to 
2000 in two essentially endothermic 


staves carried out m two dense turbulent 
beds of subdivided solids fluidized by an 
upwardly flowing gas. The first bed is 
mamtamed at a relatively low and the 
second bed at a relatively hich conver 
ston temperature 2,619,415 


Transfer of Heat to Fluidized Solids 
Beds. H |}. Chworz aly and W \ Rex 


to Standard Onl) Development Com 

In the conversion of carbonaceous ma 
tertals sucl is < val, oil shal petroleum, 
heavy residues, liquid and gaseous hy 
drocarbons, a premixed combustion mix 
ture is supphed to and tenited in ia 
space bounded by a heat transter sur 


face of high thermal conductivity wholly 
immersed im a dense turbulent mass ot 
finely divided solids fluidized by an up 

ardly flowin is. Further details are 


clanmed 2,619,451 


lsomerization— 


Isomerization of Aromatic Compounds. 
| Nickels 1 Koppers Company, 


An aromatic compound capable of 
existing oom othe torm oof two or mos 
isomers (a se-called protse 
nate). such an ethvinaphthalene, 1s com 
bined in vapor form with a hydrogen 
lhe mixture obtaimed ts passed 
ver a magnesta- Alumina isomerization 
atalyst nder conditions 


Alkylation— 
Production of Alkenyl Thiophenes. !1 


Pines and to Universal 


\ thiophene baving at least one nu 
clear hydrogen atoms catalytically re 
acted vitl t 
tertiars double anil neon 
tertiary double bond, such as rsoprene 


Alkenyl thiophenes are produced. U.S.P 
616.807 


Alkylation Reactor. \. \Merstik to 


Sinclar Retimime ¢ 

comstruction is claimed of a 
eactor for the aulkvlation of a tertiary 
parattt wit! il my thre Presence 
wherem deleterious reactions 
betweer tresh lefins ane acid-oletin 


complexes are imbhibited. ULS.P. 2,618 


534 


Two-Stage Alkylation Process. A. \ 
Mrstik to Sinclair Refining Company 
\ tertiary paraffin s alkvlated with 
al ef the presence sulturie 
chirecti i stream a mixture 


through an 


\ "/ \ \ \ 
\ \\ / 
| 
WHY 
INSULATE 
| 
USP 2.617.838 
CD.37 
~ | 
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ust how reactive do you want your Sodium to be? If you 
want it at its maximum energy level, in an easily-handied, 
easily-controlled form, your answer is High Surface Sodium 
(HSS) on Inert Solids! 

Using simple, easy-to-follow techniques, our researchers 
have applied atomic layers of Metallic Sodium to inert solids 
such as salt, soda ash, carbon, alumina and sand. HSS is 
free-flowing over a wide temperature range and has a large 
surface-to-weight ratio of Sodium. Reactions can be carried 
out in seconds instead of hours. The high surface area of 
Sodium in HSS, available for immediate reaction, is the key 
to its importance to industry. 

HSS provides, through the complete and rapid reaction of 
Sodium, the following advantages 


{ Easy control of reaction rates and temperatures above 
and below the melting point of Sodium 


{ Simple adaptation to continuous operations 
* Dry-way reactions of Sodium 
{ Greater safety by eliminating flammable solvents 


High Surface Sodium 
" Preparation of products in finely divided and 


reactive states 
INERT SOLIDS 


* Means of avoiding induction periods 


ON 


USES FOR HSS APPARENT FILM THICKNESS VS. % Na IN HSS 


1. Purification of gases, hydrocarbons and ethers (to remove 
oxygen, nitrogen, halogen and sulfur compounds, moisture } Film Thickness Film Thickness 
. and certain trace amounts of other impurities). % Na on Alumina on Colloidal Carbon 
2. Preparation of Sodium Hydride and Sodamide for in situ use. (Area— 160 M?/g.) (Area— 750 M*/g.) 
3. Reduction of Metal Salts and Oxides to finely divided 
4. Catalyst for hydrocarbon cracking, polymerizations and ‘ 25% | Av_5 Atoms Thick Av. 1 Atom Thick 


rearrangement reactions. 


COMPARISONS Send for our yo new booklet — 
ae HIGH SURFACE SODIUM — 
si . which gives the complete story on 
10 this important development in 
- ? 0.3 to 3.0 Mm Sodium chemistry. 


U. S. INDUSTRIAL CHEMICALS CO. 
10-3 |eog 120 Broadway, New York 5, N. Y. 


Dispersions lon 
3 te 30 Microns . I'm interested in HSS. Please send your new booklet. 


NAME 


10-5 High Surface Sodium POSITION ce 
| (Colloidal Range) COM 
0.5 to 1000 on 
10 Millumicrons ADDRESS 


| 

Diameter Sodium Atom 

; , e's A NOTE: We do not produce HIGH 

Angstrom —___y 10 SURFACE SODIUM. Our product is Metallic 

Sodium from 1 Ib. bricks to tank car 

Particle size for Sodium Dispersions and HSS can be controlled within narrow ranges quantities. However, our technical staff 
can demonstrate the simplicity of preparing 
and utilizing HSS in your own plant 

in available equipment. 


Metallic Sodium is manufactured by 


National Distillers Chemical Co 
at Ashtabula, Ohio ond sold by: 


DUSTRIAL CHEMICALS CO. 


Divisions of National Distillers Products Corporation 
120 Broadway, New York 5, New York Branches in all principal cities. 
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Member of a Great Pump Family [ New U.S Patents | 


clongated first reaction zone f small 
transverse cross-section, contacting this 


Theresa ume by 
tor every pump job. 


stream instantaneously with a high rate 
of H.SO, injected mto this zone, and 
immediately removing the formed acid 


olefin complexes from the imcomme 
tres} ole fit hye reactor stream Is 
rapidly flowed into an enlarged second 


reaction zone where sufficient time and 
auitation 1s provided to complete the 
alkylation, 2,618,669 


TYPE-OD 
Aurora Horizontally Split- 
Case, Double Suction, Single 
Stege Centrifugal Pump. 


For general water supply 
for municipalities, indus- 


Polymerization— 


Shortstopping of Butadiene-1,3 Emulsion 
Polymerization. |. W. Adams and J. 
\. Reynolds to | S. Rubber Com 


tries, office buildings, insti- 
of industries. Write for 
Bulletin 105-M for further amime-sultur reaction produc tw adde 
details. to the emulsified matena hetore 
plete polymerization s effected 
6160.87 


Process of Polymerizing Oletinically 
Unsaturated Compounds. v. Dijk 
and | vid Plas to She ) 


ment 


Details are elanmed ta 
polymerizing ole tinic all nsaturated 
compounds, such as a mixt buta 
diene-1,3 and styrene. U.S H18.626 


Olefin Polymerization. 
to Shell Development C omipea 


Normally LASCOLS olefins 
verted to normally liquid hwar 
by polymerizing the olefins in the uy 
pl ase m the presence tas 
phone acid catalyst consisting i cal 


cmed phospl rie acid mit nated, 
ceramcally bonded, porous awerevate 
spec content The ictivitv. of 
619,512 


- < in the Front Rank of Industry » 


ow all § counts 


Hydrocarbon Synthesis— 


Process for Catalytic Conversion. | \\ 


Riblett to Hydrocarbon Resear 
In an eNothermin cata ! yer 
Z the svnthesis t hvdrocart e 
a CO/H, mixture using i flundized 
Ss haces, empera 


LONG LIFE CLEANNESS durme the reaction is turther ance 
TY by an achixture tinely divick inert 
SAPS solid to the catalyst bed 1} 
Blaw-Knox Steel Grating rate of the imert si lid shall be as 
is electroforged into rigid, prectably small r than that of 1 sta 
one-piece panels, using lyst. The inert solid is then a ; ate 
by the upward! PaASSINL ase s Te 


twisted cross bars for firm 


footing. Bring your open 
N steel flooring problems to 


actant at the toy i the fi hved bed 


and is entrained is ‘ 

Blaw-Knox for expert fluent to substantial exclusions f the 
help. Bulletin 2365 sent catalyst, so that uncontrolled exother 
mic catalytic reaction in this effluent is 


on request 


prevented. 2,616,914 


Grating Department 
BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bidg. 

Pittsburgh 22, Pa. 


Catalytic Conversion of Carbon Mon- 
oxide and Hydrogen to Hydrocarbons 
and Oxygenated Organic Compounds. 
1. H. Crowell and H. } Benson 
the U.S. Secretary of the Interior 
In CO H, hvdrocarbor synthesis 


“STEEL 


wherem the catalvst is nnmersed 
rectly in a cooling liquid, a stream of 
GRATING this liquid, tree of catalyst, is withdra 


trom the reaction zone and passed cou 


tercurrently m contact with a relative 
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GENERAL PURPOSE 


HANCOCK GATE 


STEEL 


WELDVALVES 


General Purpose Hancock Steel Gate Weldvalves 9. Safe, comfortable handwheel — designed to opera- 
are priced in line with ordinary valves. Yet, built cor specifications, 
into them are exclusive design and operating fea- oh Seeegeete, Sateeshangenbility of parts that saves 
. time, trouble, money 
tures that assure extra years of trouble-free de- — : 

: 11. Baked enamel exterior finish for maximum pro- 
pendability and long-life economy in the severest tneblem 
services. For example, every one of these rugged 
valves gives you these advantages: 


800% Hancock Gate Steel Weldvalves are made in 
bolted bonnet and in “no bonnet joint’ designs for 
1. Maximum use of super-strong, leak-proof welding. all pressures up to 800 P.S.I. at 750 F. O.WG. 
2. Integral Stellite seats. 2000# 190 F. Sizes: 4” through 2” in no bonnet 
3. “500 Brinell” stainless steel wedges. joint design; 114” through 2” in bolted bonnet de- 
4. No galling because dissimilar materials are used — sign. Connections: screwed ends... socket weld ends 
for the accurately finished and perfectly aligned flanged ends. 
seats and wedges. 
5. No stem pitting. 
6. Corrosion-resisting back seating. 
7. Extra-strong upper structure. 
8. Repacking ease. 


Your nearby Hancock Valve Distributor will gladly 
give you complete information about the type of 
Steel Gate Weldvalve you like best. Phone him for 
fast, efficient service, 


When Hancocks go in, valve costs go down 


WALW ES 


A product of MANNING, MAXWELL & MOORE, INC. watertown 72, massacuusertts 


MAKERS OF HANCOCK’ VALVES, ASHCROFT GAUGES, CONSOLIDATED SAFETY AND RELIEF VALVES 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF SHAW BOX CRANES, BUDGIT 
AND LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


= 
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Whitlock Type KR Reboiler — for conventional evaporation 
service. Tube bundle positioned low in shell — minimizes 
shell size. Design properly considers heat flux, boiling rates, 


vapor disengagement, fouling, etc. Write for Bulletin 130 


Whitlock Type ST Exchanger — floating tube sheet (split 
ring) construction. Longitudinal split flow boffle design for 


optimum vapor distribution over condensing surface. Also 
adaptable to cooling and heating services. Write for 
Bulletin 945. 


Whitlock Type S Heater — straight tube, floating head (pull 
through) type. Designed for easy access to tube bundle . 
for simple maintenance. Particularly applicable to heating 
of dirty, fouling liquids. Write for Bulletin 945. 


Whitlock Type SG Cooler — outside packed (lantern gland) 
reor closure. Avoids danger of interleakage through gos- 
keted joint. Fabricated of stock components to standardized 
details available for wide range of oil and water cool- 


ing requirements. Write for Bulletin 122. 


YOU NAME IT...WE MAKE IT... 


Whatever the type of service, there’s a Whitlock 
Heat Exchanger that's right for the job. Our en- 
gineering, designing, manufacturing, and test- 
ing facilities are at your disposal. Write for 
descriptive Bulletins, or send specifications on 
your particular requirements. The Whitlock 
Manufacturing Co., 75 South St., Hartford 10, 
Connecticut. 


WHITLOCK 


Whitlock designs and 


builds — bends. coils, con- 
densers, coolers. heat ex 


New U. S. Patents 


dry gas stream of H, and CO anid then 


recycled to the reaction zone U.S.P 


2,617,816 


Manufacture of a Gaseous Mixture Rich 
in Hydrogen. C. Alexander and G. H 
Palmer to The M. W. Kellogg Com 
pany 
Details are claimed of a process 1 

producing H, and CO by reacting 

steam and a hydrocarbon in the presence 
of finely divided contact materials; the 
contact material contaming carbon le 
posits is then treated in a second reac 
tion zone with a relatively low amount 
of oxygen. U.S.P. 2,618,542 


Production of Carbon Monoxide and 
Hydrogen Synthesis Gas. |}. J. May 
land to Phillips Petroleum Company 
A light hydrocarbon, such as methane, 

is partially oxidized with oxygen. The 

resulting products composed of CO), H 

and C are partially quenched by the 1 
n“luction of an aqueous carbon slurry, 

wherem additional CO and Hy, are pro 

duced Thereafter the products are 
further quenched below the C forming 
temperature. From the quenched and 
cooled products an aqueous C slurry ts 
recovered and utilized for the partial 


quenching step. ULS.P. 2,618,543 


Production of Hydrogen and Carbon 
Monoxide Synthesis Gas. |}. |. May 
land to Phillips Petroleum Company 
In a synthesis gas produced by partial 

oxidation of hydrocarbon gas, the ratio 

of H, to CO is increased by introducing 

0.01 to O25 mole of oxygen per mole 

of CO) to the was mixture and reacting it 

over a water-gas shift catalyst at a 

temperature of SOO to 1500 US Pp 


2.618.611 


Conversion of Aromatic Hydrocarbons 
to Aldehydes and Alcohols. ©. bor 
denea to Sloss-Sheffield Steel & Troi 


An active Co or Ni hydrogenation 
catalyst is contacted at a temperatut 
of 150 to 300 C. and a pressure of at 
least 250 psi. with a mixture of Hs, CO), 
and an unsubstituted or alkvl-substituted 
aromatic hydrocarbon. Cyche aldelivdes 
and ketones are »btamed ke. & 
619,506 


Hydrogenation, Dehydro- 
genation, Aromatization— 


Hydrogenolysis Process for the Pro- 
duction of Lower Boiling Hydrocar- 
bons from Heavy Residual Oils with 
Reduced Formation of Coke. Hi. \\ 
Flemming to Phillips Petroleum Com 
pany 
Heavy hydrocarbon material contain 

ing dissolved hydrogen in an amount not 

exceeding 400 cubic feet per barrel of 

oil is preheated to a temperature of 500 

to 700 Fb. and contacted in the presence 

ot added hydrogen preheated to SOO to 

900 KF. with a hydrogenolysis catalyst 

under special conditions of pressure and 

space velocity. Gasoline, C, to C. hydro 
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COMPLETE LINES OF BRONZE VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of 
types, pressure ratings, sizes, and patterns, in- 
cluding Walseal® Bronze Valves and Fittings 
for making Silbraz® joints. 

Walworth also manufactures complete lines 
of valves and fittings — including Lubricated 
Plug Valves — made of steel, iron, and special 
alloys as well as bronze. 

Walworth-made valves, pipe fittings, and pipe 
wrenches, total approximately 50,000 items—all 
sold through distributors in principal centers 
throughout the world. 

Walworth engineers will be glad to help you 
with your problems. For full information call 
your local Walworth distributor, nearest Wal- 
worth sales office, or write to Walworth Com- 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


ff 


GATE GLOBE ANGLE CHECK LUBRICATED PLUG 


Bronze valves in gate, globe, angle, check, and lubricated plug types are 
manufactured by Walworth. Illustrated is a sectional view of a Walworth 
No. 225P Bronze Globe Valve. This valve has a working steam pressure rat 
ing of 350 psi at 550F (1,000 psi non-shock cold water, oil, and gas pres 
sure). It features a renewable, plug type, stainless steel seat and disc, heat 
treated to 500 Brinell hardness. 


WALWORTH 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


— 
| ) 
i \ 
{) / 
valves . . . pipe fittings . . . pipe wrenches 


New U. S. Patents 


carbons and gas oil are produced. U.S.P ‘ 
? H19,450 


Production of Unsaturated Hydrocar- 
bons. R. Conrad Heidelberu 


& 4 7 Unsaturated higher hydrocarbons are 
| produced by reacting an olefin with an 
the baste element for Which is NO | aliphatic ether, ex. n-butylene with 
4 ay. | dimethyl ether, at a temperature of 200 
? 4 to 500 C. in the presence of a catalyst 


substifune in the design gonstruc- promoting dehyitration, such as alumina 
tion of every MURRAY steam turbine. | Desulfurization— 


Treatment of Hydrocarbon Distillates. 


Rosenwald to Universal Oil 


Let MURRAY'S special skill and ¢xper. | Products Company 


Sour hydrocarbon distillates, eg 
cracked distillates, are contacted tor 


your be the next time you | sweetening in the presence of air with 
is N, N* di 


a phenylene diamine, such ; 


| secondary-butyl-p-phenylene diamine, an 

a steam tur drive. | inorganic alkaline material and a solvent 
x for the latter. This solvent shall be an 
amine or amino aleohol with limited 

solubility. im the distillate USF. Z 


yyour Murray Representative or 616,831 
write for information Treatment of Petroleum Distillates with 


an Alkali and an Aledhyde. |. (: 


Browder and A. R. Smith to Stand 
ard Oil Development Company 


sour petroleum distillate contamme 
mereaptans and boiling below 750 1 ! 
IRON WORKS CO. is contacted with 0.1 to 5 percent by 

bd volume based on the distillate of a 
solution of an alkali metal hydroxide in 
B li t | the presence of less than 1.0 percent by 

ur ing on, owa volume of an aldehyde while adding a . 
| mild oxidizing agent in an amount suf- 
ticrent to obtain a sweetened product 
US 2,616,832 


Treatment of Hydrocarbon Distillates. 
J}. A. Chenicek and M. Brown to 


Universal Oil Products Company 


\ sour hydrocarbon distillate is 
treated with an alkali metal hydroxide 


- and then with a phenvlene diamine com- 
pounl, whereupon it is further treated 
vith the regenerated alkali metal | 
droxide obtained trom the first treat 
ment. 2.616.833 


10V j at ] om- 

or over thirty-five years, custom-built 

types and styles of Durametallic Packings K. E. Leutz to Sun Oi! Company 

have been serving the various stuffing box \ H.S-containing light mineral oil dis 

requirements of the chemical industry. ... . tillate is contacted in liquid phase with 
Durametallic Sales and Serv- it = 
ice is nation-wide. Submit from an aqueous solution containing iron 
your sealing problems to us ions by addition of a basic compound 
for free counsel. 

to a pH of 4 to 7. ULS_P. 2,616,834 


DURAMETALLIC CORPORATION 


Process for Removing Mercaptans from 


KALAMAZOO, 
Mineral Oils. \\. H. Rupp to Stand 

MICHIGAN ard elopment ( 
\ catalytically cracked mixture or 


hydrocarbons is tractionally distilled t 
form an overhead vapor traction boiling 
ip to 250 F. and a se | fraction boil 
ine between 250-400) | This second 
fraction is caustic-washed and then re 
ombined with the overhead vapor wluel 

condensed at least in part hile an 


ntact viti thre causti ashes trac 


2 6160.84 


Desulfurization of Phenols. V. A. Kali- 


chevsky and H. L. Sandlin to ny- 
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_-@t Imperial’s 
Edmonton refinery 


fluid catalytic cracking 


Six more Model IV “Fluid” units now being 
designed and constructed by Foster Wheeler 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 


process units complete petroleum refineries complete chemical plants 
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does 


coil-itis 


have your 


processing’ \ 


tank production 
off its feed? 


A, 
/ 
\ 
, 


When the appetite for work e 
of your heating and cooling processes 
diminishes, the trouble may well be coil-itis. For, 
downtime due to pipe failures and limitations can 
seriously delay your production flow. Switch to Platecoils, the 
new tonic for production, as revolutionary as the new 
wonder drugs. Platecoils take 50‘ less tank space leaving more 
room for greater payload. They heat or cool 50‘ faster. 
They simplify maintenance and save hours of downtime. 
Equally important, Platecoils cost as much 
as 50° less in the first place. 
Platecoils cure production troubles involving heat 
transfer and give production a shot in the arm. 


Write for Bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS ELIMINATE At Sealed Power Corp., installation of 
Platecoils has completely eliminated a 
A 6-TO-8 HOUR-A-DAY 6-to-8 hour-a-day chipping job. Three 
Platecoils now heat a tank that pre- 


CHIPPING JOB viously took 4 pipe coils. Ask about 


" other case histories. 


BLATECOIL 


REPLACES PIPE COILS 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 


[ New U. S. Patents ] 


Vacuum Onl Company, Ine 
\ petroleum fraction contaimng 
phenols and mercaptans is contacted 


with an aqueous solution of alkali metal 


hydroniude Io the resulting separated 
solution a catalytic amount of a hypo 
hlorite is added, and the solution 1s 
then contacted vith tree xVvren to 
convert the mercaptans into sulfur con 
compounds msoluble the 
aqueous solution. The remaming sulfut 
tree solution is aciditied to produce iree 


phenols. 2,617,833 


Process for Desulfurizing Petroleum 
Products in the Liquid Phase. F. | 
Hendel to Wigton-Abbott Corpora 
tron 
Petroleum liquid containing sulfur 

compounds is contacted with an oxide 

of Ni, W, Mo, or Mn, or mixtures 

thereat, at a temperature of 20 to 200 

and below the temperature at which 

the lhquird under treatment will react 


ith the metal oxide to form a snetal 
sultich The metal oxide and adsorbed 
sultur compounds are then separated 
from the desulfurtzed petroleum: liquid 


LUST 2.618586 


Fuel Oils, Heavy Oils 
And Waxes— 


Copolymers of Maleic Anhydride with 
Esters of Itaconic Acid and Salts 
Thereof as Viscosity Index Improvers 
and Pour Point Depressants. |. | 


Cnammaria Socony-Vacuum 

\ mineral lubricating ol contams 
O=Ol to 50) pereent i a copolymer of 
maleic and a diester of tta 
comic acid, which cdrester is obtained 
by esterifving ttacome acid with a pri 


mary normal aliphatic alcohol having 1 to 
IX © atoms. Metal salts of these copoly 
mers may be used imstead. The additive 
lowers the pour point of the ol and 
improves its viscosity index. 2, 
616,849 


Mineral Oil Composition Containing 
Esters of Product Obtained by Reac- 
tion between Maleic Anhydride and 
Vinyl Acetate. |) |) Giammaria to 
Socony-Vacuum Oil Company, Ine 
\ mineral lubricating oil contains 0.01 

to 10 percent by weight of a reaction 

product tormed from vinyl acetate and 
an alpha, beta-unsaturated dicarboxylic 
acid anhydride, e.g. maleic anhvdride, 
and esterified with a normal saturated 

aliphatn ale ohol contaming 12 to 18 

€ atoms. The additive lowers the pour 

pomt of the ol and increases its viscosity 

index uU.s.P O1O.851 


Mineral Oil Composition. |) |) Giam 
maria to Socony-Vacuum Onl Com 


pany, Tne 

The composition according to. this 
patent is closely related to that of ULS 
Patent 2 616.851 An allvl ester is here 


emploved imstead of the vinyl acetate 
2.616.852 


Mineral Oil Composition Containing Al- 
cohol and Amine Derivatives of 
Maleic-Anhydride-Itaconic Acid 
Ester Copolymers as Pour Point De- 
pressants and Viscosity Index Im- 
provers. |. J. Giammaria to Socony- 
Vacuum Oil Company, Ine 
The product of this patent is closely 
elated to that of UU. S. Patent 2.616.849 
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Service 


CORPORATION 


3711 CLINTON DRIVE 
HOUSTON, TEKAS 
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corrosion 
resistant! 


on se 


thermometers permit wide range of service. 


VY 


A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 
of service. 

Rochester's famous bimetallic element will not 
And a superior dampening forever eliminates pointer 


“tire” or lose its accuracy. 


“lock-up.” 


Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co., 


Inc., 38 Rockwood Street, Rochester 10, New York. 


Manufacturing Company, Inc. 


38 Rockwood St., Rochester 10,N. Y. 


GAUGES AMMETERS 


DIAL THERMOMETERS 


% Minimum pressure drop — when 
fully open, valve practically as 
free as pipe itself. 


% Uniform, quick control manually 
or automatically. 


* Positive shut off—commercial, drip 
tight or air tight. 


% Pressures to 600 p.s.i. Tempera- 
tures to 2000° F. 


%& Made of any metal or rubber-lined. 
% Sizes—1" to 72" and larger. 
Write for Valve Catalog 


W. S. ROCKWELL COMPANY 


AUTOMATIC VALVES 


BUTTERFLY VALVES @ SLIDE VALVES @ 


2503 ELIOT STREET ° FAIRFIELD, CONN. 
Sales Representatives in Principal Cities 


[ New U. S. Patents ] 


The « yppolymer according to this patent 
is here still reacted with a primary 
normal monohydric saturated aliphati 
alcohol or a privat r nat V 
2.616.853 


Fluid. M. R. Fénske to tl 


S. Secretary of the Navy 
A hvdrauhe fluid « Miprises a 
portion t hich beiling isoparaffini 
hydrocarbons betwee 400-700) 
FO blended ith a minor amount of a 
| mie? of at least 5000 mole verght) 
low bo olefin, and a polymer 


acid ester of a saturated 


alcohol The Viscosity 


ed icr 
characteristics of 
the onl are d by the addi cs 
US.P 


mprove 
2 616.854 


Preparation of Olefin Lubricant Having 


a High Viscosity. KR. |. Heinrich 1 
Standard Oil Development Company 
\ lubricating oil polymer of an alpha 
olefin with 5 to 10 © atoms is oxidized 
me thre presence t not less than oO] per 
cent by wemlit liphenylthi urea at 


to 600 The prod 
mcreased viscosit 


value U.S.P 


a temperature 
uct obtamed has an 
ind a low net 
616.916 


tralization 


Apparatus for Filtering Par- 


affins. Kk Fischer Washing 

¢ 

An electrostati filter Is described 
which ts particularly usetul tor the Sep 
aration of paraffin crystals im the de 


vaxing of [ 


S.P. 2,617,763 
Lubricating Compositions. Pol)! 
Shell Development Company 

\ marine engme lubricant c 
two to five percent of blown semu-dryin 
tatty oil, such as blown rapeseed or fis! 


nl, and O.1 to alkaline 


mitains 


5 percent of basi 


earth metal salt of oil-soluble petroleun 
sulfonic acid as additives for the basi 
mineral ol Stable emulsions are formed 
by the lubricant in contact with water 


U.S.P. 2,617,768 


Rolling Oil Compaction. C. W. Nichols 
Armstrong, and H. J 
Company, Ine 
\ mineral lubricating oil, if desired in 
nuxture with a glyceride oil, 
0.1 to 3 percent bs weight of 


05 to 15 ye 


contains 
vater and 
recent of a nonmonie emulsi 
her, The compound is particu 
tul in the rolling of nonferrous m 
U.S.P. 2,617,769 


larly 


etals 


Gel-Type Fuel and Method of Making 
the Same. |. V. Hunn to The Sherwin 
Wilhams Company 
A normally liquid hydro 

compounded with O.5 to 20 p 

weight of an alkoxy aluminum carboxy! 

ate of the formula (RO—), Al(—X— 


X\’—R')a-n wherein R is an alkyl radical 
with one to three C atoms, R’ is an ali 
phatic radical with 6 to 30 ¢ atoms \ 


and X° are oxveet r sulfur, and ni ts 
umber of one to three, The 


ihvdrous ind jellied 


an averaue 1 
Composition ts 
ULS.P. 2,618,536 
Diesel Fuel Composition. \. R. Jones 
and A. Robertson to Standard 
Development ¢ 
\ ciesel fuel il 
cent of an orgamic peroxide, 
tertiary butyl perbenzoate, and 5 to 50 
pounds of 2.4-dinitro phenol 
per 5000 The or 


mtams 0.5 to 2 pet 


h as a 


6-cyclohexyl 
1 onl 


gallons of diese 


Petroleum Refiner 


‘FE 70 d 
gor Your pipe Lines 
guttertly Valves 


we’re — petroleum gases to keep 


OUR COMPRESSORS CLEAN 


knock out compressed liq 
in lines after compressor. 


Two-stage scrubber separator uses solvent 
contact Ist stoge and centrifugal application 


@ Centrifix Scrubber Purifiers are designed for compressor 
protection in refinery and gas transmission pumping station 
operation. Two-stage wet and dry separation removes dust 
and sticky hydrocarbons. Efficiencies of over 99.9% with total 
solids held to less than 1 ppm have been realized, affording 
extraordinary protection to equipment. 


Keep lines clean and dry with Centrifix Receivers on the com- 
pression side. They knock out compressed liquids and moisture 
with efficiencies of over 99.5%. 


Centrifix Purifier designs are engineered to meet the operating 
requirements of your equipment. Pressure drop is held to your 
specifications. Centrifix Purifiers contain no moving parts and 
provide self cleaning action, hence require no maintenance. 


WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 


THE 


Centrifix 


CORPORATION 


3608 PAYNE AVENUE 
CLEVELAND 15, OHIO 
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Receiver gives mult-stage separation to 
i 
2nd stage. = 
4 
\ 
\ 
FD UPFLOW FR DOWNFLOW 


‘ 2.6018 
. Standard Oil Development Con 
Oil Soluble Gelling Agent. Minic! 
( \ lyase 
‘ ‘ i] itt 
( i cf res] 
y ew t fatt cid, and 
i i i fa acral ot the mu 
tity ¢ rie 
Oxidation Resisting Hydrocarbon Prod C atoms. USP. 2.618.598 
ucts. | (, MeNal N. Hakala, and 
1 PL MeDermott to Standard Oil De High Melting Point Calcium Grease of 
lopment Compar Low Soap Content. |. | ne and 
lrocarbon « tains O02 to 3 W Pattenden Standard Ohl 
ipreot methyleye velopment Company 


New U. S. Patents 


HIR SU, 


Ww NATURAL GASOLINE PLANTS - Oil Refinery 
Ye Equipment - Steel Plate Fabrication - Structural Steel 
Warehouse Steel 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


High-Temperature Lubricating Grease. 
\ M d Vv 


cal m soa saturated t ( 
tatt 1 te Calcium ! pat 
tiall le ate is | and the « il 

um salt ot an aliphatic hydroxy cat 
boxvlic acid ith not 1 re than six ¢ 
itoms. U.S. P. 2,618,599 


Lubricant Containing a Dimethyl Sili- 
cone Polymer and a Trialkyl Phos- 
phate. 1). H. Morton to Douglas Ai 
crait Company, Ine 
\ lubricating « mposition consist ot 

a petroleum lubricating oi] and normally 

liquid dimethyl stheone polymer of lu 

bricating viscosity The solicone poly 
mer of lubricate vises Sitv, The sthcone 
olvmer lowers the chanwe ot vis¢ sity 


vith temperature and the pour pot ot 


the composition below that of the lubri 
cating onl Pralkvl phosphate is added 
to make the siheone polymer soluble in 


the composition. U.S.P. 2,618,001 


Lubricating Composition of Low Pour 
Point. |. H. Bartlett to Standard Oil 
Development Company 
\ major proportion of mineral oil is 

ompounded with a minor proportion of 
olymerized di-alkyl fumaroid acid ester 

of a saturated aliphatic alcohol of 12 to 

4 C atoms. The polymer shall have a 

mole wereht of 1000 to 30,000. The ad 

ditive has pour point depressing proper 

ties. U.S. P 2,618,602 


Lubricating Oil Composition. |.. Neti 
to Umon Oil Company of California 
\ mineral lubricating oi] contams a 

minor amount of an otl-soluble metal 

salt 4 the acidic reaction product ob 
tamed by condensing a mixture of jx 
troleum sulftome aciis and a hvdroear 
bon substituted phenol of a special type 
with certam proportions of an aldehyde 
containing one to five C atoms. The ad 
ditive imparts detergency and anti-cor 
rosion characteristics to the oil, ULS.P 
? 619,459-60 


Lubricating Grease. Ford to Phil 
lips Petroleum Company 
\ fat is saponified in mixture with a 
hydrocarbon of. The mixture ts then 
heated to 200 to 250 k > where upon more 
oil ts admixed. Finally gel grease is ad 
heating. U.S.P. 2,619,461 


while 


nuxed 


Mineral Oil Compositions. |.. leare, 
M. P. Klembolz and W. S. Hoock to 
Sinclair Refining Company 
\ mineral lubricating oil composition 

contains an oil-soluble stable chlorinated 

hvdrocarbon ith 35 to 75 percent chlo 
rine content and a compound pfrepared 

by reacting a bicyclic terpene, sulfur, a 

phosphorus sulfide and an alkyl phenol 

or aleohol, The composition has extreme 


pressure characteristics. U.S.P. 2,619,462 


Extreme Pressure Lubricant. ©. Jouan 
det and J Riewert t ksso Standard 


tripheny tricresyl r trixvlvl phos 
phate and an oil shale distillate boiling 
ibowe 200 C. and ntaiimme hich mole 
veizeht alkvl thiophenes. The il com 
position im extreme pressure resistant 


ULS.P. 2,619,403 


Lubricant Containing High Molecular 
Weight Alkyl Monothiocyanates. 
l P. Otto to Socony-Vacuum Onl 
Company, Inc 
\ mineral lubricating oil contains a 
minor amount t parafiin wax mono 


Petroleum Refiner 


exyl) «it pheosy te \ lubricatn mineral ois thickened 
J corrosion meta rtaces Sp toa eans nts 
| — 
“| 
$ \ mineral base lubricate ol con 
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cooling engine jacket water 
cooling high pressure gas 
condensing overhead vapors 
cooling lean oil 


conditions 


ALCO Atrcoolers demonstrate their versatility. in 


AMERICAN LOCOMOTIVE COMPANY 


vapors and cool lean oil. Plants: Dunkirk, N.Y. © Beaumont, Texas 


water. cool ligh pressure gas, condense overhead 


The flexibility of ALCO fabricated steel header In step with tomorrow — ALCO Aircoo.ers, Heat Exchangers, 
design also permits handling a number of different Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
streams in one tube bundle. For example, i 
some installations a single Aircooler may perform 

both the lean oil cooling and overhead vapor cooling ALCO PRODUCTS DIVISION 

func tons. AMERICAN LOCOMOTIVE COMPANY 

ALCO) Aircoolers are the logical and economical Schenectady, N. Y. 

solution to all types of cooling problems where 


abundant good water is not available. Seale and Gentlemen: 


corrosion troubles are elimimated, Please send me the ALCO Aircooler Bulletin. 
For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los Nome Position 
Angeles. New York or ‘Tulsa. 
Company 


Send Coupon for ALCO Aircooler Bulletin. Address 
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versatile U JULEN anrcie 

; 
‘ 
| 
| City Zone State | J 


thiocvanate Lhe additive 1 luces§ the 
tendency of the onl te “le hard 


metal alloy bearmey 2.619.404 


Stabilized Hydrocarbon Oils and 
axes. ( S. Scanley Standard 
Oi Company (Indiana) 
\ hydrocarbon oil on Wai’ 
ture thereot, contains a ve 
|} amount of 2-methyl-3 phyt 
thohydrochimone vhich 
tive determoration of the 
2,019,405 


Petrochemicals— 


Preparation of Carbon Disulfide. () 
Folkins and k. Miller to F RS Ma 
chinery & Chemical Corporation 
Carbon disulfide is prepared trom 

mixture of sulfur vapor and hydrocas 

bon gas by contact with a MeO-silica 
catalyst, wherem at wnount of lt 

12 mole percent of Meg Is supported 

n the sihcea gel. High vields in CS. are 

obtained with the use of is catalyst 

2,616,793 


Oxidation of Hydrocarbons. |’ ©. Keit! 
to the M. W. Kellogg Company 
Details are claimed of a process 1 

the partial oxidation of hydrocarbons n 

vapor torm, such as normally 


NAGLE PUMPS, INC. aliphatic hydrocarbons and 


125) CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS hydrocarbons having mole weights not 
higher than naphthalene, in the presences 
of solid contact material The process 

f f . makes possible a ready control of the 


temperature ot the conversion zone 


| within desired limits. ULS.P. 2.616.898 


PUMPS FOR “APPLICATIONS ication of 


Universal Oil Products Company 
An olefinic hydrocarbon such is a 


butene, ts reacted m_ the presence of a 
oo catalytic amount of HF at a hydration 
temperature to torm corresponding 


aleohol, eg butanol 2,616,933 


5 Cc Oo N Hydration of Olefins. |. | 


to The Atlantic Retiming 


ILTERS 


au for finished | 
p E T R O L E U M Ate 


urti 


PRODUCTS 


compact in size and are built for operating pressures from 02500 psi. letail to ps 

EXCELSO Filters can be built to any code requirement, API-ASME, ASME 2.61; 

ware They che Production of N: Hydroperox: 
Available in capacities from 10-2000 ides. W. M. Hutchis Phillis 


Petroleum 


ind 
englit 
action zone where the mixtur 


with oxygen. U.S_P. 2.618.662 


Petroleum Refine» 


| 
aAGLE PUMPS | 
for a plications 
ae for ‘EM OUT & 
a and we aon 
t - M 0 N K Y 4 
with ordinary 
van 
roblems 
WwAGLE 
DIIMPS 
EXCE, 
WARNER LEWIS COMPANY [ai 


‘ad 


Texas Gasoline Pla nt 


stores Natural Gasoline 


Gulf Oil Company's Waddell gasoline plant recovers approximately 150 
bbls. of butane. 850 bbls. of natural gasoline and 950 bbls. of propane daily. 
The butane is stored in three of the five Hortonspheres shown above. which 
are designed to operate at LOO Ibs. per sq. in. pressure. The natural gasoline 
is stored in the other two 2,500-bbl. Hortonspheres designed to operate at 50 
Ibs. per sq. in. pressure. 

The Waddell plant. 35 miles southwest of Odessa. Texas. processes 10,000. 
OOO cu. ft. of gas per day from the Waddell, MeKnight Tubb. Sand Hills. 
Ordovician, Edwards and Dune fields. The plant is a conventional compression 
type with absorption. distillation and fractionation units. 

Light hydrocarbons such as butane cannot be stored at atmospheric pressure 
without excessive loss. When stored in Hortonspheres, none of the contents 
escape as loge as the internal pressure does not exceed the pressure relief 
valve setting. 

Hortonspheres are built in standard capacities from 1.000 to 30.000 bbls. 
Information on these efficient storage units or other Horton structures may 
he obtained by writing our nearest office. Requests for estimates or quotation= 
are welcomed, There is no obligation on your part 


Trade Mark Registered lS. Patent Office. 


CHICAGO BRIDGE &« COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atianta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Philadelphia 3 1608-1700 Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building San Francisco 4 551—200 Bush Street 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building Seattle | Ty Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Tulsa 3 1626 Hunt Building 
Cleveland 15 2234 Midland Building New York 6 3302—-165 Broadway Building Washington 6, D C 1128 Cofritz Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & !ron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N V., 21. Amstel, Amsterdam (C) Netherlands 

Sociedade Chibridge de Construcoes Ltda, Av. Franklin Roosevelt, 194-5 704-C, Rio de Janeiro, Brazil 
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Report on U. S. Oil Industry 


Economic ¢ 


2960 Viroadway, New York 27 


duction methods 
resenting various 


Reviewing New Books 


Oil Refining and Drilling in the U. 
S. Organization for hkuropean 
o-operation, 2 rue Andre 
Pascal, Paris (16°). Distributed in the 


by ( olumbia niversity 


This 256-page publication is the out 


growth of a visit of exzht kuropean ex 
perts to the 
American oil refining 


modert 


study 
drilling and pro 
These delegates, rep 


member countries of 


U. S. to 


On) Committee of the Organization 


kuropean keonomic Co-operation, 


visited a number of refineries and enwi able 


mace 


neo 
processes and production methods in 
but rather comments on these 
methods in relation to their possible 
application m Europe 

report is im two parts: Part I, 
Refining and Part II, Drilling and Pro- 
duction 


le tail, 


neering companies under arrangements 
by k. C. A. Since most Furopean 
refineries ar modeled to a large extent 
American practice, this report does 
comment on current U. S. refinery 


Diesel Engine Development 


Shell Oil Company has made avail- 
Diesel 


showings “The 


r tree 


HOME of the NEW PERFECTED CONTRA-ROTATING FAN DRIVES | 


Corrosion-Resistant Fans for New Installations or Replacements 


a One man installation on 16’ fans. 


‘No crane or crews ever necessary. 


unequalled 
efficiency! 


BLADES: 


* Uniformly bolanced 

* Installed at random 

* Interchange between 
fans without 
destroying balance 

* Corrosion-resistant 
metals including hub 

5-year guorantee 


Write for 
“How Much Are You 
Paying for Air?’ 


WRITE TODAY 


50% 
POWER 
SAVINGS 


HERE'S WHY: 


Assembled from standard parts with 
two to eight blades to exactly meet 
customer requirements ot peak ef- 
ficiencies 


HUB and bicdes corrosion-resistant 
...Monel stainless steel or Everdur 
(Carbon steel for dry cooling appli- 
cations) 


Fool proof unitized pitch adjustment. 
One adjustment simultaneously sets 
pitch of all biades. 


Diameter range for 8 to 24 
feet. 


Blades resiliently mounted. Air 
load shocks domped before 
reaching speed reducer. 


The ONLY Fans thot do 
ALL THIS and MORE! 


COMPANY 


MARCELIONER |, misseunt 


Story,” a new film which accounts the 
development of the diesel engine. The 
picture is on 16 mm. sound film which 
runs 20 minutes 

The principle of four-stroke engines 
is explained in the movie through a re 
counting of the history of the early de 
velopment of the internal combustion 
engine. The compression-ignition prin- 
ciple of the diesel is demonstrated by 
comparison with the crude, handmade 
“fire piston” of hundreds of years ago 
The movie shows why the engine can 
be used for so many widely differing 
tasks in industry 


Nickel Cracking Catalysts, 


Improvement of Nickel Cracking 
Catalysts, ©. H. Riesz, H. A. Dirksen 
and W. J. Pleticka, Institute of Gas 
Technology, Technology Center, 17 
West 34th Street, Chicago 16 $3.50 
Research at the Institute of Gas Tech 

nology, affiliated with IHlinois Institute 
of Technology, has played a big part in 
the deve lopment ot the contimuous cata- 
lytic cracking method = ot processing 
natural gas and natural gas condensates 
and cyclic catalytic reforming of natu 
ral gas. The Institute’s studies im this 
field have been continuous since 1945 
and lead to the development of the cata 
lyst type most widely used today nickel 
on alumina spheres. Results obtained 
during 1951 in one phase of these studies, 
sponsored by the American Gas Associ 
ation under its promotion-advertising 
research plan, are presented im this 
28-page book, which is called IGT Re 
search Bulletin No. 20 


Conductimetric Analysis 


Conductimetric Analysis at Radio- 
Frequency, G. Blake, Chemical 
Publishing Company, Inc., 212 Fitth 
Avenue, New York 10, $2.75 
Describing the author's new technique 
and methods of conductimetric analysis 
or amperometric titration, this 132-page 
book also gives details of setting up re 
liable apparatus for carrying out analy 
ses and titrations 

Radio-trequency 
sented in detath By these 
large or small quantity of any reagent 
can be compounded rapidly to match in 
concentration a small quantity of any 
standard solution without using a chem 


methods are pre 
methods a 


ical balance 

Among the applications discussed in 
the book are: alcohols, plant nutrition, 
agriculture, biology, electrotherapeutics, 
chemical purity and control of chemical 


The Heat Transfer Process 
Heat Transfer Phenomena, | 
Bosworth, John Wiley & Sons, Ine, 
440 Fourth Avenue, New York 16, $6 


Heat transfer is treated as a particular 
example of the class of transport phe 
nomena in this new volume, which give 
a concise account of all the recent ad 
vances m the field. Discussed in its 211 
pages are the classification of transfer 
process, the thermal conductivity of 
vases and thermal radiation and conduc 
tivity in condensed phases 

Further information is provided on 
natural convection, forced convection or 
the simultaneous transport of heat and 
momentum, the simultaneous transport 
of heat and mass, the use of the equiva 
lent electrical circuit and thermodynam 


ical similarity 
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You'll never know how much power a penny will buy until 
you get Dean Hill Steam Turbines on the job. Their super rugged 
construction, their service-engineered design, their low maintenance, their 


remarkable power-producing ability all add up to more power per penny. 


Here are Dean Hill 
Type DH Steam Tur- 
bines at work driving 
centrifugal pumps at 
Bay Petroleum Corp- 
oration’s Chalmette, 


La. refining operation. 


DEAN HILL TURBINES cre speciticalty 


designed for operation at medium steam pressures. 
Since they are the single stage, double impact 
type, low steam consumption is a tremendous 
economy feature. Steam rates are excellent 

under these conditions. Get full details and 


specifications. Write today. 


DEAN 


COMPANY 


ae Pump and Turbine Engineers Since 1895 


INDIANAPOLIS 7, INDIANA 


Chicago New York San Francisco Boston Denver ® Albuquerave ® E! Paso ® Salt Lake City ®©New Orleans Philadelphia ® Tulsa @ Los Angeles ® Pittsburgh ® Houston Dollas 
St. Paul Toledo Cleveland ® Grand Rapids Birmingham, Ala. Louisville © Memphis © Nashville © Richmond ® Bogota, Col. Mexico City Montreal Reading, Pa. The Hague,Neth- 
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GAUGE 
GLASSES 


Meet every need at low cost! 


For extreme pressures 


You'll get long-last- 
ing, crystol-clear visibil 
ity of higher pressures 
with PYREX brand heavy 


wall gouge glosses. The 
high stability 


arsures mMoximum resist 


ance to the pitting and 


erosive action of steam. 


For extreme tempera- 
ture variations ... The 
PYREX brand high pres- 
sure gauge glasses pro- 


vide exceptional resist- 
ance to thermal shock 


becouse of their low co- 
efficient of expansion. 


They are factory tested 
by first being heated to 
425°F., 
into ice water. 


then plunged 


For extra readability 
« « In poorly lighted 
oreas, or when gauges 
are to be read at a dis- 


tance, eliminate gvuess- 
work by using PYREX 
brand red line gauge 
glosses. Woter in glass 
magnifies the red line 
into a broad ribbon. 


Water level stands ovt. 


Machine drawn for uniform accuracy, CORNING 
brand tubular gauge glosses fit perfectly, pre- 
venting leakage or excess strain on the gloss. 
They sove you money in maintenance, installa- 
tion, replocement, and in protection for your 
expensive equipment. it's smart economy to as- 
sure yourself of the best in gauge reading. 


CALL YOUR INDUSTRIAL DISTRIBUTOR TODAY 
He handles the complete CORNING line, includ- 
ing PYREX brand lubricator glosses, sight glasses 
and oi! cup glasses. 


™ CORNING 
GLASS WORKS 
Corning, New York 


PYRE 


S par 


What Suppliers Are Doing 


Pollock Heads Two Companies 
Established by Cooper-Bessemer 


Formation ot tw wholl mwhned sub 
Mpanies tas been | 
by The Cooper-Bes 
emer ( rporation 
wi is Cooper 
semet [rite ‘ 

ral ri tition 


and oopel emer 
(iverseas Ce 
hie ew companies 
serve as exclusive 


export sales distrib 


utors tor Cooper 
Bessemer engines 
and 
Phe first named com 
pany will handle all 
sales of the com 
pany'’s products im 
the Western Hemisphere outside thel Ne 


compressors 


Pollock 


while the other will be responsible tow 
sales m the rest of the world 

Both companies are headed by Mi 
chael ¢ Pollock, with a staff of assist 
ants, at New York 


$3 Million Fabricating Plant in 
Pennsylvania Planned by ALCOA 


\lumimnum America 
announced plans to build a modern fab 


Company ot has 


ricating plant in the Lancaster, l’a., area 
for production of alumimum screw ma 
chine products, 
nails Vhe plant, to cost mb excess 
million, 1s expected to employ 


ind women initially 


and 
ot $3 


tasteners, rivets 


350) men 


From 40 to 5O acres will be required 
tor the plant, which will have 200,000 
square feet of floor space. The plant's 


design permits expansion on three of its 
four 400,000) square 

ALCOA expects that construction will 
require about 12 to 15 months, depend 
ing on how quickly various government 
autl 


sides to an area of 


orizations can be obtamed 


Cameron Valve Design Discussed 


Hauck Promoted to Assistant 
Sales Manager by Blaw-Knox 
Promotion of Charles Ik 
assistant manawer of its 
plants division has been announced by 

Rla Kn ( 
struction Company. 
He will 


trnue his 


Hauck to 


sales chemical 


also. con 
duties as 
the division’s man 


ager of sales promo 


n his new 


Hauck 
ordmate the sales ef 
torts of the branch 
offices of the divi 
Sion at New York, 
Philadelphia, Bir 
mingham, San Fran 
cisco and Pittsburgh 
He will also direct 
the sales efforts of 
partment and the synthetic fuels and 
low temperature process departments 
located in Pittsburgh 


posi 
will co- 


Hauck 


the chlor-alkali de 


Coale to Manage Advertising and 
Sales Promotion for G-E District 

Sidney C. Coale, who joined General 
Company's advertising and 
sales promotion department at Schenec- 


tady, N. Y., in 1947, has been named 
manager of advertising and sales pro- 
motion for G-k’s Michigan Apparatus 


District. He will headquarter in Detroit 

Before joining the G-E organization, 
Coale was associated with the J. Waltet 
Thompson advertising agency in New 
York. Prior to his recent appointment 
he was assistant to the advertising and 
sales promotion manager at the com- 
pany’s San Francisco office 


Insul-Mastic Appoints Licensees 


Vhree coating applicators in the Sout! 
will represent Insul-Mastic Corporation 
of America as a result of a recently 


signed contract. The three companies 


About 50 petroleum process plant constructors and engineers were recently hosted by Cameron 
Iron Works at a meeting in Houston. Represented at the meeting, which was a part of Cameron's 
program of group discussion of valve problems encountered in modern petrochemical service, were 
a number of the industry's leading construction engineering firms: The Lummus Company, Delta 
Engineering Company, Grebe & Doremus Process Company, O. L. Olsen, Hudson Engineering 


Company and The Fluor Corporation, Ltd 


This was the forty-second meeting sponsored by Cameron to acquaint men in the petrochemical 


industry with the mechanical features of the Cameron non-lubricated lift plug valve 


$2, No. 1 


Petroleum Kefiner 


j 
t 
o 
| 
234 


AN 


ASK THE AEROFIN: 
About Practical Heat Exchange 


‘own particular heat-exchange problem—and backed 


by AEROFIN CorroraTion 


facturers of nationally adver 


tised fan system apparatus. 410 South Geddes St., Syracuse 1, N.Y. 


List on request. 
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‘ 
‘There is a competent Aerofin heat-transfer engi- 
neer near you—qualified by intensive training and 
‘| dong experience to find the right answer to your 
Aerof 
235 


Industrial Insulators, Inc., Borger, 
lexas; Ozark Insulation, Inc., Luitth 
Rock, Ark.; and Rust-Proofing, Inc., 
Phoenix, Ariz 


The newly licensed firms are now 
operating in the South 


Attapulgus Clay Promotes Haas 
To Technical Division Manager 
( Y. Haas has assumed the duties of 


manager of technical division of Atta 
pulgus Clay Com- 


pany laboratories 
at Camden, N. J 
Haas jomed Atta 
pulgus in 1946, fol 
lowing three years 
in the U. S. Army 
At that time he was 


Peerless Pump Reviews Year's Deeds 


in charge of sales 

and technical service D strict sales managers and certain administrative personnel of Peerless Pump Division, Food 
activities in connec Machinery and Chemical Corporation, met recently at Phoenix, Ariz., under the direction of G. F 
tion with Attaclay, Twist, FMC vice president and Peerless division general manager. B. A. Tucker, Peerless divisional 
carrier and diluent — sales manager, served as chairman. The meeting covered a review of the div.sion’s 1952 accom 
product of the com plishments, the introduction of several new types of pumps, the discussion of manufacturing, 
pany, a position he sales and distribution requirements, and phases of the company’s participation in the export market 
held until his recent In the group picture are personnel who attended the meeting: Front row (left to right): E. W 
promotion Lungy, Los Angeles; C. C. Cook, Atlanta; G. F. Twist, Los Angeles; B. A. Tucker, Los Angeles; 


J. C. Bonsall, Los Angeles. Back row (left to right): W. E. Griffin, Dallas; C. H. Sortor, Fresno, 
Calif.; E. H. Hansen, Fresno; S. M. Riordan, Los Angeles; F. W. McCann, New York; C. L. Nickel, 
Indianapolis; R. H. Hull, Indianapolis 


W M Jarnagen, who has be en with 
the company six years, will succeed 


A. O. Smith Division Named as Alco Board of Directors Elect as chairman of the board 
Tempil” Products Distributors Egbert and Morris to Top Posts } 


Welding Products Division, A. O The board of directors of American and engineering capacities. He was 
Smith Corporation, has become distrib Locomotive Company recently elected named vice president in 1944 and has 
utors of Tempil® Corporation’s line of Perry T. Egbert president and William — been in charge of locomotive and ord 
temperature indicating products, includ S. Morris executive vice president, Dun nance division operations at Auburn and 
ing tempilstiks’, tempilaq® and tempil can W. Fraser, who became both presi Schenectady, N.Y 
pellets dent and chairman im 1950, will continue Morris, who jomed Aleo m 1922, has 


Here's a compact, rugged dis- The Turbinizer is highly versatile 
perser that gives you complete —handles anything pumpable 
dispersions at up to 5000 gals/hr. including component materials 
It operates on a principle of of widely different viscosities. It 
hydraulic shear. There are no is being extensively used for the 
close adjustments to be made or high-speed, continuous produc- 
maintained — no contacting sur- of limed asphale 
faces to wear out. Dispersion is emulsions and cut-backs, slam 
obtained through the high speed emulsions, cosmetic and phar- 
of the dispersing rotor operating 
against the inertial resistance of 
the material being processed. 
Other features include controlled 
recirculation, pre-discharge dilu- blending, dissolving, dispersing, 
emulsifying, extracting, reacting, 


maceutical creams, lotions, and 
ointments, paper coatings, 
blended food products, and tex- 
tile finishes. It can be used for 


tion, easy cleaning and minimum 
maintenance, scrubbing, and homogenizing. 


tHe U. S. STONEWARE co 


PROCESS EQUIPMENT DIVISION 
AKRON 9, OHIO 


~ 
‘ 
Hoas 
| for fast, thorough dispersions or 
emulsions of liquids in liquids, 
solids in liquids, gases in liquids. 
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When tubular apparatus is off the 
line, every minute is costly. These 
minutes quickly add up to days of 
downtime that eat into production, 
But fast, powerful Wilson Tube 
Cleaners and precision-made Wilson 
Tube Expanders do their jobs in a 
hurry .. . help keep output at high 
levels . . . reduce maintenance costs. 


WILSON TUBE CLEANERS make 
short work of the toughest deposits 
. . provide faster, more thorough, 
more economical tube cleaning. 
Driven by air, water, steam or elec- 
tricity, Wilson Tube Cleaners are 
available for straight or curved, fer- 
rous or non-ferrous tubes from 3/8” 
to the largest ever cleaned. 


WILSON TUBE EXPANDERS have 
a smooth efficient rolling action which 
insures firm seating of the tube. . . 
gives you perfectly rolled joints. 
There is a Wilson Tube Expander 
for every conceivable need, from 
3/16” LD. to 12” LD. for use in 
power plants, refineries, boilers, heat 
exchangers, etc. 


Send for 48-page Bulletin on com- 
plete Wilson Tube Cleaner line and 
for Tube Expander Catalog. A single 
request brings both. 


THOMAS C. WILSON, INC. 
21.11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Representatives in all principal cities 
CABLE ADORESS "“TUBECLEAN” NEW YORK 


January, 1953 


A Gulf Publishing Company Publication 


Get this SMALL TRAP 


With 
BIG TRAP 


| quality features! 


e sraintes 
leverag® 


stainle - 
welds. 
or 
Bottom oc 
ne ction. 


Available for pressures from 0 to 150) p.s.i., the Strong* 
No. 070 fits all standard trap applications. Built especially 
for use on laundry, restaurant and hospital equipment and 
in industry wherever small drainage is a problem, 

As with all Strong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one year. 


Write today for Catalog 08-1. 
M. Rep. U.S. Pat. Of 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 WEST 3rd Street Men 
Cleveland 13, Ohio 


Reducing Valve Blast Trap 


“SY” Strainer 


WILSON 
nd d 
by quick fu Sere 
be serv: ici &y 
by 4 f ‘ ™ t 
| | DRAW 
moved tor servicind: piping: 
strong patented: weor- 18-8 high ratio 
resistant anue-Mett | valve 
and leak- Large gosket ared- 4 
proof for one scien” seamles* deep draw” 
tifically de signed Hi-CoP 8 bucket"? 
orifice gives greater capacity: 
oversized ports increased inlet cor” 
} 
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Beckman Names Fletcher Manager 
Of Special Products Division 


1} appomtment ! Pavlor 


been 

replaces 

Bishop, recently 

issistant 

eral manawer 

M-H Names Gilliam, Smolinske New Branch Office, Warehouse 

As Industrial Sales Managers Opened at Houston by Norris 
George Gilliam at Recently added facilities 

tere, Of the Minneapolis- Honeywell Regulator 


and explori 


new 
wer'’s 


search in all phase var wall im char ton. The new tuild 
Fletcher of automatic contre roducts for me is 7OxZ00 teet 
instruments « types ¢ mines and test facilities. Smo and wrovides 14.000 
contnobuted t thre Ie hee named industry sales square teet of 
Beckman aquamete mete supplies, a post house Space 
ating equipme feormerty | ‘ 6Cnthan plete stocks « 


ms products 


Russell S. Roeller 


Liston-Becker Gets New Quarters 


| the third tin i tw years 
Recker Instrument Compan 


bratu 
cat 
li 
new plant at 665 nl ecentl | wel ! specializes prod 
) nellin 
dale, will provide tor bes ars wit nsalt at ucts dt Snelling 


m which mw required 


smoving mteo larger quarters, The 


il 


Pipe Stanchion COSTS... 


“CUT TO THE BONE!” 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL 
IDEA IN REFINERY CONSTRUCTION! 


IN WIRE-MESH PRODUCTS 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time xn: 
have also been making things of Wire 
Mesh for people who find ut is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters from fuel strainers to what-is-st 
gad gets JELLIFF’S Custom Production 
Department turns out fabricated Wire 
Mesh products at speed, price and prec 
sion that mean lower costs and a stronger 
competitive position for our many cus 


fomers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 


® NO MAINTENANCE . . . ever! 
© Low initial cost! © Insurance rates reduced! 
© Adaptable to a variety of requirements! 
® Designed for future expansion! 


mec.o. SELLIFE wee. cone 

0. responsibility—engineered, manufactured and erected by the 

— experienced RACKLE organization. Write for descriptive literature. 


SOUTHPORT CONNECTICUT J The George Rackle & Sons Company 


Manufacturers of structural concrete products since 1870 


P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors, 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


a 


RE} NOLDS 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS * STEAM JET EVACTORS +* CONDENSING EQUIPMENT 
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BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does not change diam- 
eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc. 


FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative, Or 
mail the coupon—today! 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


OAKITE PRODUCTS, INC 
| 50B Rector St., N. Y. 6, 
without obligation, 
Scale and Rust.” 


a copy of | 


| Please send me, 
“How to Remove 


NAME 
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line departments of the imdustry Gordon Berry Elected President Murdock Elected Vice President 
(hes) Snelling, formerly Electric Products Company And Director in Ethyl Changes 


salesman tor Norris. ts manawer of the a 
: anal Gordon J]. Berry has been elected thy! Corporation has announced the 
new branch. He bevan with Norris tet : 
‘ wesident of The Electric Products Com election of Malcolm P. Murdock as vice 
years ago m the purchasing departmen i 
pany, manutacturers of motors and gen president and director, and the promo 
Raybestos-Manhattan Adds Texas erators. Berry started at Electric Prod- tion of Julian J. Frey to assistant vice 
ucts in the early '30’s as a test envineer, res arok 
Warehouse; Tacoma Distributor president and Harold f 
and progressed through the service o1 R. Berg to ceneral 
Raybestos-Manhattan, Inc. has opened ganization, design engineering and sales manager of anti 
i new warehouse at 3012 Canal Street engineering to his recent position of vice knock sales Frey 
in Houston to service the expanding president in charge of sales was formerly sales 
Coast M. Ni gent manager, operations; 
is in charge of the ouston warehouse . . Berg, southern re- 
which ope rates under I W Nag el Royston Laboratories Appointed gional Mlahavcer 
manager of the Dallas office Royston Laboratories, Incorporated, In taking on the 
In addition, the company has ap Blawnox, Pa., has been named distribu responsibilities for 
pomted Webster Robinson Machinery & tors tor ie W magnesium anodes which the company’s sales 
Supp! Company, Inc as a new dis are used tor the protection ot under activities, Murdock 
tributor of belting, hose and othe ground and underwater structures, The succeeds Sanford M 
equipment in Tacoma, Wash Dow Chemical Company has announced Waener who will 


soon retire as vice 
president and dire: 


tor Murdock, who 


Frey 


Murdock Berg 


has been general sales manager for the 
past vear, jomed the company 20 years 
avo as afield representative mn the 
New York division 

\s assistant vice president, Frey will 
take part in the formation and adminis 
tration of sales policies. He has been 
with Ethyl 25 years, serving first in the 
engmeering department and later as 
manager of the technical service division 
in Detroit 

Berg will be in charge of the sale of 
anti-knock compounds and other addi 
tives. He has been manager of the south 
ern region in Tulsa for the past. six 
years, having joined Ethyl as a field 
representative in Chicago in 1928 

tthyl has also announced the promo 
tion of Robert A. Douglass from assist 
ant manager to manager of the southern 


ating Transmitting 
Gravirometer 


refineries, etc. 


ind 


line and 
lines, gaso 

for pipe chemical plants, 
pecoRDING LIQUID. 


d 
; built fcr har NG 
Raggedly NSMITTING. 
field use but 2.) INDICAYING TRA’ 
the 


accuracy, ROLLING. 
tory accu _Anu- CONT region succeeding Berg. Named to su 
accepted ARCCO tet 3.) ceed Douglass was Alan C. Tully, dis 
. ; exe NG. t manager in Baton Roug 
Gravitom tri anager m Baton Rouge 
bis Liquis Jendid fea- RECORDING TRAN Shortly after his appointment, Mur 
with all its SP for dock appointed Richard H. Barton the 


av ailable 


company’s chemical sales representative 
in the southeastern states. Barton, why 
recently joined Ethyl after three vears 
as agricultural chemical sales manaver 
for Innis, Speiden and Company, will 
make Atlanta, Ga., his headquarters 
Murdock also announced two intra 
company transters. Bruce Crane, who 


tures is now 


DING co 
ording, controlling, 5.) RECOR 
rec 


ting transmitting, 
a 
pbinations 


jndic 
or various cor write “ 

these functions. ArT 
_ fully about your appli RECO RDING ci 


tion and reque st Bulle- 3113 $1. bos joined Ethyl in 1933, is being assiened 
ll Revised. a midwestern chemical sales territory, 
tin No. | with headquarters at Chicago. Paul R 


Harris, who has served as Ethvl safety 
engineer at Seattle since joining the 
company m 1944, is to be responsible 
for West Coast chemical sales, witl 
headquarte rs San Francisco 


Sales Representatives Named 

The Childers Manufacturing Company 
has announced the appointment of new 
sales representatives in Milwaukee, 
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BASIC SOURCE BOOK 


for 
Watch for this sign 


REFINING INDUSTRY 


Equipment—Materials—Processes 


20th (1953) EDITION 
Soon To Be Distributed 


Choose a product. You'll 
locate it easily, quickly in 


the Refinery Catalog. 
More than 300 manu: 
facturers have filed their 


catalogs in this equipment 


information guide. The 
NEW 20th Edition will be 
more useful, more com- 


plete than ever. 


THE 

UNIVERSAL 

EFINE cue ror 

GUIDE FOR 

REFINERY 

Published by Petroleum Refiner, P. O. Box 2608, Houston 1, Texas SureRs : 
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Wis., and Cincinnati, Ohio. The Fred s of Standard Oil Company of Porter Replaces Benda in Sales 
W. Koester Company will handle sales California Position at Pittsburgh Corning 


in the Milwaukee area. The Jarvis Iquip- Burge who was E. FP 
orter mas been appoimnted 

ment Company has been appointed to transferred to New 

handle sales to industry in the Cinen York from San Frat foammlas ‘ sula i sale r 


nati area cisco, tormerly hat 


dled special product 
Greaney Opens Elliott Office 
(aeorge |. Greaney, Ir, has opened a alitorni al 
new office for the Company m Pacitie Northwes 
Corpus Christi, Texas. The company ee He has been witl 
manufactures power plant, electrical and . Standard of Califor 


industrial equipment : , nia for 30 vears and 


with € since 


Oronite Names Burge Manager of ies inceotion in 1943 
Chemical Sales in New York Area Burge started his 


carect 1922 it! 


Standard of Cah 


W M. Burve has just been named Burge 
manager sales mothe New 
York distroet tor Chronite © hemical Com as meter operator tt 


pany. Oromte mw a who ned sub parent company im San Jose, Calit 


Porter Benda 


presentative for Pittsburg Corning 


Sims Pump Valves are guaranteed to give you better pum : } 
performance. And that means time, money and tempers saved. Corporation, vering rot 1 7 ern ana 
iz Souther 


astern NaS anne uisiana 


1. Discs rotate for minimum 
PERFORMANCE ¥ —~ wear while cushioned by He replaces R. F. Benda, who has 
liquid top and bottom. 2. In- joned Thermal Products Company ot 


clined ribbed seat and cush- H 
MEANS ; ioned stem head combine to ouston 
give smoother, faster valve 
a ection end take up shock. Aluminum Ore Plans Big Addition 
Les are \ To New Alumina Works at Bauxite 
Maintenance Plans have been announced tor a pre 

posed major addition to Aluminum Ore 
3 Company's new alumina work at Laux- 


te, Ark. The new tacilities would be rot 
es = manufacture of finished chemical prod 
WRITE FOR NEW CATA ucts from alumina processed trom baux 


LOG showing how Sims ite mined im that ; 


Valves fit your pump for Vo be erected on propert alread 


better perlormance. : owned by the company, a subsidiary 
VALVE \luminum Company o America, 
addition would not v part 


145 HUDSON ST., NEW YORK 13, N.Y. M&MBLDG., HOUSTON, TEXAS for de 


velopment but also would help meet de 


FOR MOIST OR 
CORROSIVE 
ATMOSPHERES 


Another SUPERIOR Job ; Killark Alumalloy Vapor-Tight Lighting Fixtures are absolutely 


vapor-tight and weatherproof and will never rust. Reflectors 
_milli —available in standard dome, shallow bow! or angle 
Built to specification—here s e 10 million styles—designed to meet any lighting need. Typical outdoor 
cubic foot complete portable Skid Mounted installations include docks, loading platforms, railroad yards, 
Gasoline Plant. Further engineering proof of underpasses, bridges, etc. Indoor locations range from cold 
SUPERIOR skill. storage plants, breweries and dairies, to electro-plating 
plants and other corrosive chemical atmospheres. Sizes: 
60W, 100W, 15SOW, 200W, 300W, 500W. 


—-API-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 


For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


Oo, TEAS 


| 
* 
~ 
~ 
3 
SIMS 
| 
H 
A 
AGL 
Z ELECTRIC MANUFACTURING COMPANY 
| Vandeventer ond Easton Aves lows 13 ™ 
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LUKENS 


January 


Publishing ¢ 


Where Does It Hurt? 


Throughput off . . . maintenance rising 

. costs up—where do you want the 
bandage? If the problem’s in your 
equipment, see what you think of this 
approach. 

A refinery wanted to cut cost of both 
distillation of sour crudes and produc- 
tion of lube fractions. The aim: Peak 
yield from sour crudes containing sul- 
fides and organic chlorides . . . elimina- 
tion of need for “‘select’’ crudes. The 
answer? Five clad steel combination at- 
mospheric-vacuum distillation units 
providing maximum processing control. 

These units assure peak yields with 
maximum efficiency and minimum 


equipment cost, through an intimate : 


mixing of crude vapor with internal re- 
flux oil as it comes through the caps. 
Vacuum operation reduces distillation 
temperatures to a minimum to avoid 
cracking and to produce fractions with 


good flash-viscosity relationship. Clad 
steel construction most economically 
combats corrosive effects of high-tem- 
peratures, sulphur, moisture and hydro- 
chloric acid . . . assures long equipment 
life. 

What approach leads to such ad- 
vances? Combined planning by the 
staffs of progressive Equipment Build- 
ers, process engineers, designers and 
materials suppliers. Such builders turn 
to Lukens regularly for its knowledge 
of materials and its wide range of low- 
cost clad steels. 

With new equipment hard to get 
these days, you might want such a 
builder to look into your equipment 
problem. For names of Equipment 
Builders who can help you, write us to 
day, explaining your problem. Manager, 
Marketing Service, 404 Lukens Build 
ing, Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE - PLATE SHAPES + HEADS - CLAD STEELS 


LUKENS STEEL 


ompany Publication 


COMPANY, 


PA 
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CHECK VALVES 


Wilhams-Hager Flanged 
Silent Check Valves 
are the economical and 
dependable answer to 
troublesome and costly 
“water hammer” in all 
These 
valves operate eflee- 
tively in horizontal, 
vertical, upside down 


pump lines. 


or angular prosttions 
under any or 
pressure condition. 


WRITE FOR 
BULLETIN WH-851 


This bulletin gives 
complete detail on the 
cause, effeet and 
control of damaging 
“Water Hammer.” Use 
the coupon below for 
prompt delivery of 


your copy 


THE WILLIAMS GAUGE CO. 


1640 Pennsylvania Ave. Pittsburgh 33, Pa. 


on 
in 


Control 


WH-S5! 


and 


COMPANY 


of Bulletin 
I fleet 


WILLIAMS GAUGE 
Pittsburgh 33. Pa 
copy 
(_ause, 


Piping System. 
ADDRESs 


1640 Pennsvivania Avenue 


THE 


equirements tal alumina 
chemicals 
Phe new addition is estimated to c« 


m excess of $5 null 


Company Changes 


John F. Bishop has been 
assistant weneral manayver 
division, Beckmar Instruments, [ne 
Formerly head of ecial products di 
vision, he toundes department wor 


appointed 
mstrument 


Beckman ver a ar avo Chiksan 
Company ha pened a new sales office 
in Milwaukee with Bev Ragsdale, wl 
previously covered the Rocky Mountain 
territory, transterred to take 
Henry F. Colt, Jr., has been appointed 
a district manawet f Aw Reduction 
Magnolia Company, a division of Au 
Redueti ompany, Inc. He will head 
quarter at lexas Klexi 
tallie Gasket ompan recently ap 
pointed A. T. Erickson, who had bees 
with Davy & Zimmermann, Inc, exes 
ulive vice president 

John E. Angst, sales agent for Ameri 
ean Car and Foundry Company in 
Chicago, has been named assistant 
western sales manager. He will continue 
t make his headquarters in Chicago 

The Watson-Stilman Company 

the hvdrauhe press division of H. K 
Porter ¢ omipany has named Robert Ss. 
Sweeney vice president and general 
manayver. He will be m charwe of all 
manutacturmye and sales activities 
Minneapols-Honevwell Reeulator Com 
announced transter of the 
followime industrial managers: Fred B. 
Akerson from the company’s Boston 
brancl to the Portland, fore, office, 
where he succeeds Lester W. Williams; 
James E. Vanderveld trois the Boston 
branch theld staff ot the 
Brown wmstruments diviss tor the 
Portland, Me, office: and Wilson R. 
Coffman thee Kansas City Mo 
field stati the Brow: instruments 
division te the Wiehita, Kar branch 
oltice \mencan Cyanamid Com 


pany recently 


several new posts 


pany has created 
mots petroleum chemicals department 
and has consolidated sales of a wide 
range of specialty pro that 
partinent Promote tk new posts m 
the department are R. B. Wainright, 
techmeal director with headquarters m 
New York; V. R. Farlow, eastern re 
gional sales manager witl headquarters 
m= the New \ rk sale s office E. 
Heizer, western recional sales manag 
with headquarters in Chicago; T. O. 
Mc Donald, district manawer 
with headquarters in Houston; Read 
Larson ani! Charles O. Brown, sales 
headquarters 


southern 


representatives 
Chicau 

Louis J. Sarosday lias been appointed 
Vice president cheutinecring, of the B 
Beaird Company. He was formerly with 
Blaw-Knox Lukens Steel 
Company has named W. Harrison 
Lackey, whe has been with the com 
pany since 1939, as manaver of ple 
sales The board of directors 
The Griscom-Russell Company has 
clected Oscar W. Heimberger, presently 
and Robert 


pre sident, 


vice pre sident, enwinecring, 
M. Wallace, presently vice 
manutacturing 

Ferd Gillig has been named head ot 
the newly created aeronautical section 
at Ethyl Corporation. He joined Ethyl 
in 1939 and until recently was manavwer 


as vice presidents 


Assures 
Positive 
Distance 
Reading 

of 
Liquid 
Levels 


JERGUSON 
TRUSCALE 
GAGE 


HE modern design JERGUSON 

TRUSCALE GAGE gives new 
accuracy for reading of liquid levels 
in boilers, deacrating tanks, etc. 


Here is the remote reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with ability to resister changes as 
small as Y, of 1¢% of range! The 
translucent dial scale is 
clearly lighted from be- 
hind, and is easy to read, 


Available with positive 
alarm system. Lights and 
horn signal too high or too 
low water level. 


Available with Repeaters 
which repeat accurate level 
readings at auxiliary loca- 
tions. 


Marine Operators: Spe- 
cial installation procedure 
compensates fov roll ana 
pitch of your ship. Repeater 


Write for Truscale Catalog 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Representatives in Mejor Citles 
Phone Listed Under JERGUSON 
In Evrope: Bailey Meters & Controls, Ltd. 
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R. H. McGough has been appointed 
manager of sultur products sales tor 
Brea emicals, Ih wit! offices 
the Petroleum Building, Los Angeles 
Hy has been witl thre by products 
chenneal divist of Union Onl Con 


pany Caltorma since 1943 


Rockwell Appoints R. A. Johnson 
Atlanta District Sales Manager 
App ntment of R \ 


lanta district sales manager of Rockwell 
Manutacturing Com 
pany as beet an 
nounced He will be 


responsible for the 


RATES: Recular Classified 
Johnson as At c 
Display ads, set in suitably larger type with ruled borde 
All classified ads payable in advance. Ten percent discount for two or more 
opy in consecutive issues. COPY DEADLINE 
opy and remittance to: Classified Ad Department, 
Texas 


(undisplayed) set 
haree, $ 


in this size type; 
Blind box address in our care counts mx words. Keplies forwarded without charge 


10 cents per word. Minimum 


r, $10 per column inch 
» insertions of same 


26th of month preceding date of Issue, Send 


Petroleum Refiner, P, O. Box 2608, Houston 


* * * * * * * * 


coordination of all 
meter and valve divi 
sion sales im the At 


lanta «district, which 
Southeastern 


covers 

Johnson, WwW ho 
jomed Rockwell in 
1939, will report dt 


rectly to J W. 
Northeutt the re 
vional manager who 
is responsible for the 
southeastern territory from Virginia to 


Johnson 


llisiatia 

In 1951 Johnson was made 
sales manayer ot lique tied ye troleum eas 
products and held that position until his 
recent appomtment 


C. F. Hood Elected President in 
U. S. Steel Management Changes 


Five major changes in the top man 
agement of United States Steel Corpo 
ration were made at a recent meeting 


assistant 


RO 
a5 SERVING | | 


ENGINEERS 
DESIGNERS 


Southern California? 


Why not work with an outstand- 
ing engineering firm-—and enjoy 
Southern California living. Our 
expanding organization offers 
career opportunities for men ex- 
perienced in the engineering and 
design of oil-refineries and 
chemical-plants. 


Please send a resume of your 
background and a recent photo- 
graph to our Personnel Depart- 
ment. Your letter will 
immediate attention and be held 
in striet confidence. 


C. F. BRAUN & CO. 
ber, 10090 
Engineers Constructors 
Consultants 
SERVING THE PETROLEUM AND CHEMICAL 
INDUSTRIES 


1000 SOUTH 
ALHAMBRA, CALIFORNIA 


receive 


INDUSTRY 
FOR 41 YEARS 


Steam Atomizing Oi! Burners 
Mechanical Atomizing Oil Burners 
Low Air Pressure Oil Burners 
Rotary Oil Burners 

Industrial Gas Burners 
Combination Gas and Oi! Burners 


GLASSES & GASKETS 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 


ENGINEERS AND DESIGNERS 


ARTHUR G. McKBEE & COMPANY has 


openings in their Cleveland, Ohto, of 


fices for men experienced in Oil Refin 


ery design 

PIPING DESIGNERS 
INSTRUMENT SPECIFICATION 
ENGINEERS 
ESTIMATORS 
CONCRETE DESIGNERS 
PROCESS ENGINEERS 
PERMANENT POSITIONS 
HOURLY RATES 
OVERTIME 45 HOUR, 5-DAY WEEK 


ANNUAL PROFIT- SHARING BONUS 
NO} AGE LIMITATIONS 


Write «iving full details of experi 


backround, ete to 


Arthur G. McKee & Co. 
2300 Chester Ave. 
Cleveland 1, Ohio 


Send for Catalog, LIVINGSTON, N. J. 


Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Retractory Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


“ee 


Detailed information gladly sent you 
upon request 


Automatic Oil Burners for Homes, 
Churches, Apartment Houses, Factory 
Buildings and Office Buildings. 


Established 1912 Incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave, Philadelphia 34, ha 


Southwestern DD So. Bind 


January, 1953-——-A Gulf Publishing Cor 


of the board of directors 

Clifford F. Hood, who 
pany in 1917 as an operating clerk, was 
elected president of the corporation and 
Benjamin 


joined the com 


a member of the board 
Fairless, chairman of the board and 
president of the corporation, will con 
tinue as chairman and chief executive 
officer of | S. Steel 

Robert Fyson, comptroller since 
1950 and vice president since 1951, was 
elected vice chairman of the finance 
committee and a member ot the board 
of directors and of the finance commit 
tee. He will also continue as « omptrolles 

Harvey B. Jordan who began his career 
witl the reanization the 
laborator 4 the central 


chemical 
furnaces and 


npany Publication 


Experienced refinery operators, 
college education advan 


®@WANTEI 
willing to «travel, 
tugeous but not required. Reply to Box 137-R 


c/o Petroleum Refiner, Houston, Texas 


®PESIGN OR CONSTRUCTION —-Desires re 
sponsible position such a8 chief engineer of 
equivalent in the construction of oil refineries 
or petro-chemical plants, Background cover 
year experience in the processing field 
mainly with the mechanical and 


Satistactory references can 


dealing 

structural phase 
be furnished to interested party. Tulsa loca 
tion preferred 141-R c/o Petroleun 
Refiner, Houston, Texas 


docks of Amerian Steel & Wire Divi 
sion in 1914, was elected executive vice 
president—operations 

Walter FF. Muntord, who worked for 
American Steel & Wire as early as 1919, 
was appointed president of the Amer 
can Steel and Wire Division of U. 5S 
Steel 

Howard bk, Isham, who joined United 
States Steel as audit supervisor of the 
former Carnegie-Ilinois Steel Corpora 
tron m 1938, was clected president and 
treasurer of the Corporation, He will 
succeed Max DD. Howell, retired 

United States Steel Company wall be 
merged into United States Steel Corpo 
ration early this year, when the parent 
company will become primarily an oper 
ating company 
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Advertisers in the January Issue 


They're in 
The Refinery Catalog 


" The asterisk preceding name of 

advertiser indicates that detailed 

data on products and services of 

the firm will be found in The 
1953 Refinery Catalog. 


A 
Neretin Corp bisher Governor Co 
The Air Preheater Corp w Hlevitallic Gasket Co 
The Airetool Manufacturing Co Plint Steel Corp 
Ninn Wood Steel Co *bleridin Co 
Allee Products Division The Pluer Corp 
American Locomotive Co food Machinery & Chemical Corp 
Nilied Chemical & Dye Corp foster Wheeler Corp. 
Allis Chalmers Manufacturing Co The Foxbere Co 
Alley Steel Products Co 
Smerican District Steam Co 
Machine A Metals, Ine 
‘American Kecording Chart Co to 
‘The As Ce The Garlock 
\thantic Kefining Co tothe 
Attapulgus Minerals A Chemicals Corp 4 
Aurore Pump Co Grinnell Co 
8 H 
Hammelt-Dahl Co 
The  Henird Co 4, Hardinge Co 
Kethlichem Steel Co M. Harper Co 
Wo Bets 195 Hartzell Propeller Pan Co 
Higelow Liptak Corp fo 
Sivalls A Bryson, tne coring Corp. tnsert 
Co ‘is 
Hridgeport Mrass Co 
The Hristel Co 
Irown Hoot, Ine Ce 
Pagineering, tne 
ternational Nickel Co 
c International Petroleum vpeosition 
“Cnlumet A Hecta, tne 
fentrifix Corp 227 
The Chapman Valve W aeturing Co 247 ©. delliff Mig. Corp 
Brass A per Co “Jerguson Gage & Valve Co 
Chemical Construction Corp Corp 
Chienge Hridee te 
Classified Ads 265 K 
Steel Division Kheashbes A Mattixson Co 
States Steel Corp Mo OW. Kellogg Co. 
service A Pagineering Co Killark Electric Mfg. Co 
aper-Kessemer Corp 167 Kiemp Metal Grating Corp 
thass Works Koch Engineering Co 
(rane Packing Co 
(roll Reynolds Co 
(rouse Hinds Co t 
Ladish Co 
Leeds A Northrup Co 
Warner Lewis Co 
bagineering Corp Lukens Steel Co 
The Davison Chemical Corp The Laommus Co 
Brothers Pumps "The Lunkenheimer Co 
Dean Hill Pump Co 
“team Turbine Co M 
Hrothers, tne tet 
Maintenance Engineering Corp 
iis x. Maxwell & Moore, Ine 
Dresser Operations Marlow Pumps 
du The Master Blectric Co 
de Nemours A Co Insert 208 irthur G. MeKee & Co 
ametallic Corp Metal Goods Corp 
‘Metal Textile Corp 
Milton Rey Co 
Minneapolis-Honey well Regulater Co 
Mixing ut Co 
Piliett Co tol The Moore Co 
Pngineers A Pabricuters. tne tee Murray tron Works Co 
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of 


Nagle Pumps, Ine. 
National Airoil Burner Co. 
National Distillers Products Corp. 
"National m Systems, Ine. 
National Tube Division 
tnited States Steel 
Ningara Filter Corp 
HH. Nicholson A&A Co. 
Norris, Manufacturer, tne 7 


Corp. 


Oukite Pre 249 
oil Well s 
tnited States Steel Corp 5 
P 
‘Pacific Pumps, Ine. 178 
"Peerless Pur Division 
Food Machinery & Chemical Corp. 2709 
*Petro-Chem Development Co. Opp. 65 
etrolite Corp. 79 
Pittsburgh Corning Corp. 78 
Pittsburgh Lectrodryer Corp. 39 
Plates ision 
Kold-Hold Manufacturing Co eu 
Porocel Corp a 
"Posey Ir Works, Ine. 


The Wm. Powell Co. 


The Pressed Steel Co. 
Proportioneers, ll Cover 
*R-S Products Corp 37 
The George Kackle & Sons Co 23 

Keading-VPratt & Cady Division 

American Chain & Cable Co. Ww 
The Ketiners Catalog a) 
The Kefinery 46 
Kepublic Steel Corp 


Revere Co 
*The Ridge Tool Co 
Kochester Manufacturing Co 
“ s. Reckwell Co 
Keckwell Manufacturing Co 
*Reckwood Sprinkler Co. 


Koots-Connersville Blower Corp i9t 
s 
‘saree Co 
*seovill Manufacturing Co. 
selas Corporation of America 
Sims Vale Coe 242 
Smith Corp 19 
selvays Process Division 
Allied Chemical A Dye Corp ai 


Senneborn Sens, Ine. 

The Edward soph Co. 

strong, Carlisle A Hammond Co 
sun Shipbuilding & Dry Dock Co. 
superior Manufacturing Co. 


T 
Tastor Forge & Pipe Works 
"The Terry Steam Turbine Co. 
Texas Pipe Ber « Co 
The Timken Koller Bearing Co. 6 
Tretolite Co 
inion Asbestos A Kubber Co ‘ul 


United States Industrial Chemicals 
‘ Dis. of Natio Distillers 
Products Corp. 

tnited States Steel Corp 

tnited States Steel Expert Co. 

The United States Stoneware Co 

triversal OF Products Co 


Victor Products 19% 
Henry Vogt Machine Co Mi 
w 

Wallace A Tiernan Products, Ine. 
Valwerth Co 

Warren Petroleum Corp. ! 
Vedgplag Valve Co 
‘Weston Electrical Instrument Corp. 
The Whitlock Me factu Co. 220 
A. Wilfley & Sons, Ine. 


Williams Gauge Co 
Thomas ©. Wilson, Ine. 
Wolverine Tube Division 
fa Ine. 46 
"Wort 
Woatt Metal A Boiler Works Ht Cover 
Varnall-Waring Co 48 
Otte H. Verk Coe. 
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If it’s for Small Forged Steel Gate 
Valves... then it’s for 


CHAPMAN LIST 960 


Many different jobs . . . but on each one, List 960 gives 
you the same top standard of Chapman Valve per- 
formance. Check the 4 exclusive Chapman features be- 
low ... and make this your check /ist in buying a// forged 
steel gate valves from )," to 2” inclusive. 


Chapman List 960 is manufactured with rising stem, 
either with yoke as shown, or with inside screw... 
and with gasketed or metal-to-metal bonnet joints. 
Pressure range: 2,000 Ib. at 100°F. to 9380 Ibs. at 
1,000°F. For higher pressures, specify List 990. Have 
you a copy of Catalog No. 10? Write for it today. 


forged steel, longer 
lived. 


gate connection is 
eatra-strong, to 
protect against 
extra stress 


Seat-rings of stoin- 
less stee! are super- 
hardened to cut re- 
poirs and replace- 
ments. 


Check this 4- 
Way Protection 
... which you Gate-faces are Mal- 
get only in Chap- comized 10800 Brinell 
man List 960. to guard against seiz 
ing of galling 


The CHAPMAN VALVE ‘= ll 


MANUFACTURING COMPANY 
Indian Orchard, Mass. 


January, 1993-—A Gulf Publishing Company Publication 
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with the 


HARTZELL 


A pioneered giant-sized cooling tower fans 
with Hartzite blades for the petroleum industry. The 
complete success with which they have operated over 
a period of years proves their dependability. 

Large Hartzell blades are made of Hartzite (rein- 
forced plastic). Hartzite resists corrosion unusually 
well; it absorbs vibration and is net notch conscious; 
if its surface is damaged the exposed interior has the 
same corrosiongand damage resistance. 

Hubs are many times stronger than required. 

All Hartzell cooling tower blades are adjustable- 
pitch. You can change air-delivery to suit changed 
needs. All steel hubs are dynamically balanced and 
all blades are balanced against a master blade. 

Those are some of the reasons why Hartzell cooling 
tower fans have ‘‘taken the petroleum industry by 
storm."' More and more, specifications are written 
simply: ‘Hartzell fan.'' There is no equivalent. 

Mail the coupon below for complete information, 
or write for our Cooling Tower Bulletin 1501. 


HARTZELUL 


Co. 


Div. of Castle Hills Corp 


Dept. R 


PIQUA, OHIO | 


PROPELLER-TYPE FANS e BLOWERS 
ROOF VENTILATORS @ UNIT HEATERS 


Name 
Company 
Street & Number 
City & State 
if student, check here for special information [] 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


Petroleum Refiner —l ol. 32, No. 1 
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@ WYATT fabricated plate work is helping industry 
throughout the world. Products may be carbon steel, 
stainless steel, aluminum, copper alloy or any ASTM 
designation. They may be carried off by hand, shipped 
by railroad or barge, or ocean steamer. The majority 
of our work is built in accordance with designs and 
specifications of engineering contractors who recognize, 
from long experience, the fine quality of WYATT’S 
Precision Fabrication. 


STEEL PLATE FABRICATORS AND ERECTORS 
SINCE 1913 
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NORDSTROM 
VALVES 


CUT MAINTENANCE 
ON COMPLEX 
REFINERY 
SERVICES 


No question about it proper main- 
tenance of Nordstrom lubricated 
valves costs very little compared to 
the major repair and replacement © *. 
costs of ordinary valves in complex 
refinery service. 

Look into a Nordstrom valve and 
you'll see why 


1. Lubricant protects plug and body 
against abrasion and galling. That 
means longer valve life. 


2. Lubricant permits sliding rather than 
wedging. 

3. Lubricant makes the valve self-clean- 
ing. If dirt is lodged between plug and 
body, lubricant and the rotary action 
of the plug free it in a turn or two. 


4. Lubricant keeps the valve ready to 
turn in an emergency. 


Nordstrom makes the proper lu- 
bricant for each refinery service, 
too, perfectly complementing the 
wide range of sizes, types and pres- 
sure classes in the Nordstrom line. 

You'll save money, you'll avoid 
shut-downs, you'll have easier valve 
operation throughout the refinery 
if you standardize on Nordstrom 
valves and genuine Nordstrom lu- 
bricants. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves 
Lubricant Sealed for Positive Shut-O” 


Another Product 
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